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© Presensitized plate for use in making lithographic printing plate. 

® A presensitized plate for use in making a lithographic printing plate comprises a substrate; a photosensitive 
layer and a mat layer whose projections have an averaged diameter of not more than 100 urn, an averaged 
height of not more than 10 um and whose coated amount ranges from 5 to 200 mg/m^ , the photosensitive layer 
and the mat layer being applied onto the upper surface of the substrate; and a coating layer of an organic 
polymeric compound having a glass transition point of not less than 20 'C and a thickness ranging from 0.01 to 
8.0 um, the coating layer being applied onto the back face of the substrate. The presensitized plate makes it 
^ possible to solve the problem of the formation of scratches and the adhesion of the photosensitive layer to the 
^ back face of the PS plate even when a large number of PS plates are transported and/or stored while putting 
m them in piles without sandwiching the PS plate between interleaves. The coated layer applied to the back face of 
0> the PS plate is tough and shows good adhesion to the substrate and is not peeled off during handling, 
development processing and printing operations. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a presensitized plate for use in making a lithographic printing plate 
(hereinafter referred to as "PS plate") and more specifically to a PS plate in which a coating layer of an 
5 organic polymeric compound is applied onto the back face thereof. 

A positive- working PS plate which has been widely used comprises an aluminum plate serving as a 
support provided thereon with a photosensitive layer comprising an o-quinonediazide compound. It has 
been known that the o-quinonediazide compound is converted into a carboxylic acid through the irradiation 
with ultraviolet rays and accordingly if an exposed PS plate is developed with an aqueous alkaline solution, 
10 only the area on the photosensitive layer exposed to light is removed to expose the support surface. Since 
the surface of the aluminum support is hydrophilic, the surface (non-image area) of the support exposed 
through the development retains water and repels a printing ink. On the other hand, the area (image area) 
from which the photosensitive layer is not removed through the development is lipophilic. Therefore, the 
image area repels water and receives a printing ink. 
15 On the other hand, a known negative-working PS plate comprises a substrate provided thereon with a 

photosensitive layer of a photosensitive diazonium salt, a photosensitive layer comprising a 
photopolymerizable monomer or a photocrossllnkable photosensitive layer comprising cinnamic acid and a 
polymeric compound having dimethylmaleimido groups. The photosensitive layer is hardened through 
irradiation with light and only the unexposed area is removed by developing with a proper developer to 
20 likewise give a lithographic printing plate. 

These PS plates have often been damaged when they are transported while putting a large number of 
these PS plates in layers. 

Such defects are formed for the reason that a mat layer applied onto a photosensitive layer has 
insufficient slip characteristics with respect to the back face of an aluminum substrate and accordingly, the 

25 mat layer and the back face are rubbed together during transporting them in layers to thus damage the 
photosensitive layer. The mat layer is in general applied onto the photosensitive layer for reducing the time 
required for getting a vacuum during contact exposure to light in a vacuum printing frame and for 
preventing an image becoming indistinct. Moreover, when a large number of PS plates are stored while 
putting them in layers, it has sometimes observed that the back face of substrate is adhered to a 

30 photosensitive layer due to a load applied thereto and cannot be peeled off. 

These problems have in general been solved by inserting an interleaf between neighbouring two PS 
plates put in layers. 

However, if a large number of PS plates are used, It requires much labor to remove the interleaf and a 
great deal of interleaves are discharged as Industrial waste. In particular, environmental protection has 
35 presently been advocated on a worldwide scale and, therefore, the amount of industrial waste should be 
reduced. 

To eliminate this drawback, Japanese Patent Publication for Opposition Purpose (hereinafter referred to 
as "J. P. KOKOKU") No. Sho 51-6570 discloses a technique in which an easily peelable protective layer 
having a thickness ranging from 10 to 100 u is applied onto the surface of a photosensitive layer or the 

40 back face of the substrate for PS plate. This technique makes it possible to eliminate the problem of 
scratches which are possibly formed during handling PS plates while putting them In layers, but cannot 
solve the problem of the adhesion of a photosensitive layer to a protective layer and further the protective 
layers peeled off have still been discharged as industrial waste. 

Alternatively, Japanese Unexamined Patent Publication (hereinafter referred to as "J.P. KOKAI") No. 

45 Sho 50-151136 discloses a method comprising applying a layer of a soft polymer or paper onto the back 
face of a substrate: J.P. KOKAI No. Sho 57-63293 discloses a method comprising applying a protective 
layer of a polymer having a melting point of not more than 120 •C onto a composite substrate which 
comprises a surface-grained aluminum plate and a steel plate on the steel plate side (the side opposite to a 
photosensitive layer); J.P. KOKAI No. Sho 60-7353S discloses a method comprising applying a protective 

60 layer onto the back face of a substrate, the protective layer being peeled off prior to the development 
thereof; and J.P. KOKAI No. Sho 61-67863 discloses a PS plate provided with a layer of an organic polymer 
having a thickness of not more than 100 u on the back face thereof. These prior arts are developed with 
emphasis on cutting the PS plates while putting them in layers and thus disclose that preferred thickness of 
the protective layer should be not less than 100 um and that a relatively soft polymer is preferably used. In 

65 fact, a protective layer of a low density polyethylene having a thickness of not less than 10 u m is favorable 
for cutting a plurality of PS plates put In piles. However, these PS plates are not designed in full 
consideration of the sliding of the photosensitive layer on the back face of the aluminum substrate and 
accordingly, the surface of the photosensitive layer is often damaged upon transporting these PS plates in 
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piles. 

Moreover, protective layers are swollen with an agent used during printing depending on nnaterials used 
for forming the protective layers and the printing durability of the lithographic printing plate is deteriorated 
due to a change In the printing pressure. This problem Is caused for the reason that the thickness of the 

5 protective layer Is relatively thick In the order of not less than 10 urn. J.P. KOKOKU No. Sho 55-48296 
discloses a method comprising applying a layer capable of absorbing infrared lights onto the back face of 
an aluminum substrate whose surface is mechanically, chemically or electrochemically roughened and 
provided thereon with a photosensitive layer and then heating (or burning) the plate from the back face. 
However, the IR-absorbIng layer comprises, for Instance, pigments (e.g., carbon black) or hard particles 

10 (e.g., fine metal particles) as an IR-absorber and thus the PS plate is not designed in full consideration of 
slip characteristics like the foregoing techniques. Therefore, the problem of scratches of the photosensitive 
layer cannot be solved and accordingly, the use of an interleaf is essential for these PS plates. 

On the other hand, there has been known a PS plate comprising a substrate whose both surfaces are 
grained and provided with photosensitive layers on both sides of the substrate. It is likewise essential for 

15 these PS plates to use an Interleaf for preventing the formation of scratches on the photosensitive layer. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to provide an Improved PS plate which does not 
20 require the use of an interleaf and hence makes it possible to reduce the amount of Industrial waste. 

Another object of the present invention is to provide an improved PS plate which does not suffer from 
the problem of scratches due to rubbing and adhesion of the PS plates observed upon putting these PS 
plates in layers without using an Interleaf which is subsequently discharged as industrial waste. 

The Inventors of this Invention have conducted various studies to accomplish the foregoing objects, 
25 have found that the foregoing problems of the formation of scratches and the adhesion can effectively be 
solved by applying a thin layer of a relatively hard organic polymeric compound to the back face of a 
substrate and applying a specific mat layer onto a photosensitive layer and have thus completed the 
present invention. 

According to the present invention, there Is provided a PS plate which comprises a substrate; a 
30 photosensitive layer and a mat layer whose projections have an averaged diameter of not more than 100 
um, an averaged height of not more than 10 um and whose coated amount ranges from 5 to 200 mg/m^ , 
the photosensitive layer and the mat later being applied onto the upper face of the substrate; and a coating 
layer of an organic polymeric compound having a glass transition point of not less than 20 'C and a 
thickness ranging from 0.01 to 8.0 um on the back face of the substrate. 

35 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The PS plate of the present invention will be detailed below. 
40 Supports 

The supports used for the production of the PS plate of the present invention are dimensionally stable 
plate-like materials and include, for example, paper, paper laminated with a plastic film (such as polyethyl- 
ene, polypropylene or polystyrene film) and metal plates such as aluminum (including alloys thereof), zinc, 

45 iron and copper plates. In particular, the optimum of the present invention can be obtained when a metal 
plate such as an aluminum plate Is used as a substrate. Preferred aluminum plates are, for instance, those 
of pure aluminum or an aluminum alloy comprising aluminum and a trace amount of other elements as well 
as plastic films laminated with an aluminum film or on which aluminum is vapor-deposited. Examples of the 
trace elements are silicon, iron, manganese, copper, magnesium, chromium, zinc, bismuth, nickel and/or 

50 titanium. The amount of the elements other than aluminum is at most 10% by weight. The aluminum 
substrate preferably used in the invention is a pure aluminum plate, but it is presently difficult to obtain a 
completely pure aluminum plate from the viewpoint of refining technique. Therefore, an aluminum plate 
containing other elements as low as possible is employed. The aluminum plate containing other elements in 
the order of the foregoing range can be used in the invention without any problem. In other words, the 

55 aluminum plates usable In the invention are not restricted to those having specific compositions and may be 
those commonly known and used in this art. The aluminum plate used in the invention has a thickness In 
the order of about 0.1 to 0.6 mm. 
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The aluminum plate is optionally subjected to degreasing with, for instance, a solution containing a 
surfactant, an organic solvent or an alkaline aqueous solution for the removal of the rolling oil adhered to the 
surface thereof prior to a surface-roughening treatment. 

First, an aluminum plate as a support for a PS plate is surface-roughened. Such surface-roughening 
5 treatments are, for instance, mechanical surface-roughening treatments, methods for electrochemical ly 
dissolving the surface and methods for chemically selectively dissolving the surface. The mechanical 
surface-roughening treatments can be carried out by any known methods such as ball graining, brush 
graining, blast graining and buff graining methods. In addition, the electrochemical surface-roughening 
treatment is, for instance, performed by passing an alternating or direct current through the aluminum plate 
10 In an electrolyte such as hydrochloric acid or nitric acid. Moreover, it is also possible to use combinations of 
these two kinds of methods as disclosed In J. P. KOKAI No. Sho 54-63902. 

The aluminum plate thus surface-roughened may optionally be subjected to alkali etching and 
neutralization treatments and thereafter, anodized for improving the water retention and wear resistance of 
the surface. Any electrolyte can be used in the anodizatlon treatment of an aluminum plate so far as they 
75 can form a porous anodized layer and generally include, for Instance, sulfuric acid, phosphoric acid, oxalic 
acid, chromic acid or mixture thereof. The concentration of these electrolytes are appropriately determined 
depending on the kinds of the electrolytes selected. 

The conditions for the anodizatlon variously vary depending on the kinds of the electrolytes selected, 
but in general the anodization is preferably performed at an electrolyte concentration ranging from 1 to 80% 
20 by weight, an electrolyte temperature ranging from 5 to 70'C , a current density ranging from 5 to 60 
A/dm2 and a voltage ranging from 1 to 100 V for 10 seconds to 5 minutes. 

The amount of the anodized layer is preferably not less than 1 .0 g/m^ and more preferably 2.0 to 6.0 
g/m^ . This is because if it is less than 1.0 g/m^ , the resulting lithographic printing plate had insufficient 
printing durability and the non-image portion thereof is easily damaged, which leads to the occurrence of 
25 so-called "contamination due to defects", i.e., the adhesion of ink to defects during printing operation. 

After the foregoing treatments, the aluminum plate is then hydrophillzed, if desired. The hydrophilization 
thereof can be carried out by any conventionally known method. An example of the hydrophilization 
treatment used in the present Invention is an alkali metal silicate (such as an aqueous sodium silicate 
solution) treatment as disclosed In U.S. Patent Nos. 2,714.066, 3,181.461, 3,280,734 and 3,902,734. In the 
30 method, a substrate is treated by immersing or electrolyzing in an aqueous solution of sodium silicate. 
Examples of other hydrophilization treatments are treatments with potassium fluorozirconate as disclosed in 
J.P. KOKOKU No. Sho 36-22063 and a treatment with polyvinyl phosphonic acid as disclosed in U.S. Patent 
Nos. 3.276, 868, 4.153,461 and 4.689.272. 

35 Organic Underlying Layer 

An organic underlying layer is also applied, if desired, onto the aluminum plate prior to the application 
of a photosensitive layer. Organic compounds used in the organic underlying layer are, for instance, 
carboxymethyl cellulose, dextrin, gum arable, organophosphonic acids optionally having substituents such 

40 as phenylphosphonic acid, naphthylphosphonic acid, alkylphosphonic acid, glycerophosphonic acid, 
methylenediphosphonic acid and ethylenediphosphonic acid, organophosphoric acids optionally having 
substituents such as phenylphosphoric acid, naphthylphosphoric acid, alkylphosphoric acid and 
glycerophosphoric acid, organophosphinic acid optionally having substituents such as phenylphosphinic 
acid, naphthylphosphinic acid, alkylphosphinic acid and glycerophosphinic acid, amino acids such as 

45 glycine and 0 -alanine, hydrochlorides of amines having hydroxyl groups such as triethanolamlne hy- 
drochloride, and mixture thereof. 

In the present invention, the organic underlying layer can be formed by a method comprising the steps 
of applying a solution of the foregoing organic compound dissolved In water, an organic solvent such as 
methanol, ethanol. methyl ethyl ketone or a mixture thereof to the hydrophilized aluminum plate and then 

50 drying or a method comprising the steps of dipping the hydrophillzed aluminum plate in a solution of the 
foregoing compound dissolved in water, an organic solvent such as methanol, ethanol, methyl ethyl ketone 
or a mixture thereof to adsorb the compound on the plate, then washing with, for Instance, water and drying. 
In the former, a coating solution containing the compound in a concentration ranging from 0.005 to 10% by 
weight can be applied by a variety of methods such as coating with a bar coater, whirler and spray or 

55 curtain coating, while in the latter method, the concentration of the solution ranges from 0.01 to 20% by 
weight, preferably 0.05 to 5% by weight and the dipping temperature ranges from 20 to 90 " 0 , preferably 
25 to 50 ' G and the dipping time ranges from 0.1 second to 20 minutes, preferably 2 seconds to one 
minute. 
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The pH value of the solutions herein used may be adjusted to 1 to 12 with basic substances such as 
ammonia, triethylamine and potassium hydroxide or an acidic substances such as hydrochloric acid or 
phosphoric acid. Moreover, a yellow dye can be added for the Improvement of tone reproduction of the PS 
plates. 

5 The coated amount (weighed after drying) of the organic underlying layer suitably ranges from 2 to 200 
mg/m^ , preferably 5 to 100 mg/m^ . This is because, if the coated amount is less than 2 mg/m^ , the 
printing durability of the resulting lithographic printing plate is insufficient, while if it exceeds 200 mg/m^ , 
sufficient printing durability cannot likewise be obtained. 

10 Back Coat Layer 

A coating layer of an organic polymer (hereinafter referred to as "back coat layer") may be applied onto 
the back face of the PS plate of the present Invention to prevent the occurrence of defects upon handling 
the PS plates while putting them in layers. Materials for the back coat layer are organic polymers having a 

75 glass transition point of not less than 20 • C , preferably not less than 30 * C and preferably insoluble In 
water and alkaline developers having a pH of not less than 8.5. This is because if an organic polymer 
having a glass transition point of less than 20 "C is used, the resulting back coat layer Is adhered to the 
photosensitive layer when a plurality of PS plates are handled while putting them in piles. 

Preferred examples thereof are polybutene. polybutadiene, saturated polyester resin, unsaturated 

20 polyester resin, polyamide, polyurethane, polyurea. polyimide, polysiloxane, polycarbonate, epoxy resin, 
phenoxy resin, chlorinated polyethylene, alkylphenol/aldehyde condensed resin, acetal resin, polyvinyl 
chloride, polyvinylldene chloride, polystyrene, acrylic resin and copolymers, hydroxycellulose, polyvinyl 
alcohol, cellulose acetate and carboxymethyl cellulose. The glass transition points of these organic 
polymers can be controlled to not less than 20 ' C by appropriately selecting the degree of polymerization 

25 and monomer moieties of the copolymers or by hardening with a proper crossllnking agent. 

Particularly preferred principal component of the back coat layer used in the present invention is at 
least one member selected from the group consisting of saturated copolymerized polyester resins, phenoxy 
resins, polyvinyl acetal resins and vinylidene chloride copolymer resins having glass transition points of not 
less than 20 ' C . 

30 The saturated copolymerized polyester resin comprises dicarboxylic acid units and diol units. Examples 
of dicarboxylic acids as the dicarboxylic acid units of the polyesters are aromatic dicarboxylic acids such as 
phthalic acid, terephthalic acid, isophthalic acid, tetrabromophthalic acid and tetrachlorophthalic acid; and 
saturated aliphatic dicarboxylic acids such as adipic acid, azelaic acid, succinic acid, oxalic acid, suberic 
acid, sebacic acid, malonic acid and 1,4-cyclohexane dicarboxylic acid. 

35 Examples of the diol units for the polyesters Include aliphatic chain diols such as ethylene glycol, 
diethylene glycol, triethylene glycol, polyethylene glycol, propylene glycol, dipropylene glycol, poly- 
propylene glycol, 1,3-butylene glycol, 2,3-butylene glycol, 1,4-butylene glycol, neopentyl glycol, hexanediol 
and 2.2,4-trimethyM,3-pentanediol; and cyclic diols such as 1,4-bis- /S -hydroxyethoxy cyclohexane. 
cyclohexane dimethanol, tricyclodecane dimethanol, bisphenoldioxy ethyl ether and bisphenoldloxy propyl 

40 ether. At least one dicarboxylic acid unit and at least one diol unit are used and at least two of either the 
dicarboxylic acid or diol units are used as copolymerizable units. Properties of the resulting copolymer are 
determined by the composition and molecular weight of the copolymer. The back coat layer used in the 
present invention can preferably be applied by pressing a film under heat or by a melt-lamination method, 
but more preferably the back coat layer is formed by applying a solution of these components from the 

45 viewpoint of the formation of a desired thin film. For this reason, preferred copolymer polyester resins used 
in the invention are amorphous ones easily soluble in various organic solvents industrially used. 

The molecular weight of the copolymerized polyester resin is preferably not less than 10,000 from the 
viewpoint of the film strength of the resulting back coat layer. 

Materials for the back coat layer usable in the invention are further include, for instance, phenoxy 

50 resins, polyvinyl acetal resins and vinylidene chloride copolymerized resins having glass transition points of 
not less than 20''C . 

The phenoxy resins usable in the invention are produced from bisphenol A and epichlorohydrin like 
epoxy resins, but the phenoxy resins have high resistance to chemicals and good adhesion without using 
auxiliary agents such as a hardening agent and a catalyst unlike the epoxy resins and, therefore, preferably 
55 used as principal components for the back coat layer. 

Polyvinyl acetals are resins obtained by modifying polyvinyl alcohols with aldehydes such as butyl 
aldehyde and formaldehyde and preferred are, for instance, polyvinyl butyral resins and polyvinyl formal 
resins. The physical and chemical properties of these acetal resins vary depending on the degree of 
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modification witli acetal. the compositional ratios of hydroxyl and acetyl groups and the degree of 
polymerization. Preferred back coat layer is formed from an acetal resin having a degree of modification 
with acetal of not less than 60 mole%. a degree of polymerization of not less than 300. 

Examples of vinylidene chloride copolymer resins are copolymer resins of vinylidene chloride monomer 
5 with vinyl monomers such as vinyl chloride, vinyl acetate, ethylene and vinyl methyl ether; and acrylic 
monomers such as (meth) acrylates and (meth)acrylonitriles), with vinylidene chloride copolymers compris- 
ing at most 20 mole% of acrylonitrile being preferred because of high solubility in organic solvents for 
general purposes. 

The resins used as materials for the back coat layer of the invention have glass transition points of not 
10 less than 20 * C and preferably not less than 30 * C and are insoluble in water and alkaline developers having 
pH of not less than 8.5. If a resin having a glass transition point of less than 20 is used, the resulting 
back coat layer suffers from the problem of adhesion. 

Other preferred materials for the back coat layer of the invention further include copolymers generally 
having a molecular weight of 10,000 to 200,000 and having structural units derived from the following 
75 monomers (1) to (12). The glass transition points thereof can likewise be controlled to desired values by 
properly selecting the degree of polymerization and monomers to be copolymerized. 

(I) (Meth)acrylamides, (meth)acrylic acid esters and hydroxy sty renes having an aromatic hydroxy group 
such as N-(4-hydroxyphenyl) (meth)acrylamide, o-. m- or p-hydroxystyrene and o-, m- or p- 
hydroxyphenyl(meth)acrylate. 

20 (2) (Meth)acrylic acid esters having an aliphatic hydroxy group such as 2-hydroxy ethyl (meth)acry!ate. 

(3) (Substituted) acrylates such as methyl acrylate. ethyl acrylate, propyl acrylate, butyl acrylate, amyl 
acrylate, hexyl acrylate, cyclohexyl acrylate, octyl acrylate, phenyl acrylate, benzyl acrylate. 2- 
chloroethyl acrylate, 4-hydroxybutyl acrylate, glycidyl acrylate and N-dimethylaminoethyl acrylate. 

(4) (Substituted) methacrylates such as methyl methacrylate. ethyl methacrylate. propyl methacrylate. 
25 butyl methacrylate, amyl methacrylate, hexyl methacrylate, cyclohexyl methacrylate, octyl methacrylate, 

phenyl methacrylate, benzyl methacrylate, 2-chloroethyl methacrylate. 4-hydroxybutyl methacrylate, 
glycidyl methacrylate and N-dimethylaminoethyl methacrylate. 

(5) (Meth)acrylamides such as (meth)acrylamide, N-methylol (meth)acrylamide, N-ethyl (meth)- 
acrylamide, N-hexyl (meth) acrylamide, N-cyclohexyl (meth)acrylamide, N-hydroxyethyl (meth)- 

30 acrylamide, N-phenyl (meth)acrylamide. N-benzyl (meth) acrylamide, N-nltrophenyl (meth)acrylamide 
and N-ethyl-N-phenyl (meth)acrylamide. 

(6) Vinyl ethers such as ethyl vinyl ether, 2-chloroethyl vinyl ether, hydroxyethyl vinyl ether, propyl vinyl 
ether, butyl vinyl ether, octyl vinyl ether and phenyl vinyl ether. 

(7) Vinyl esters such as vinyl acetate, vinyl chloroacetate, vinyl butyrate and vinyl benzoate. 
35 (8) Styrenes such as styrene, methylstyrene and chloromethylstyrene. 

(9) Vinyl ketones such as methyl vinyl ketone, ethyl vinyl ketone, propyl vinyl ketone and phenyl vinyl 
ketone. 

(10) Olefins such as ethylene, propylene, isobutylene, butadiene and isoprene. 

(II) N-vinyl pyrrolidone, N-vinyl carbazole, 4-vinyl pyridine, acrylonitrile and methacrylonitrile. 

40 (12) Unsaturated sulfonamides of (meth)acrylamides such as N-(o-amlnosulfonylphenyl) (meth)- 
acrylamide, N-(m-a minosulfonylphenyl) (meth)acrylamide, N-(p-aminosulfonylphenyl) (meth)acrylamide, 
N-(1-(3-aminosulfonyl)naphthyl) (meth) acrylamide and N-(2-aminosulfonylethyl) (meth)acrylamide; and 
unsaturated sulfonamides of (meth )acry lie acid esters such as o-aminosulfonylphenyl (meth)acrylate, m- 
aminosulfonylphenyl (meth) acrylate, p-aminosulfonylphenyl (meth)acrylate and 1-(3-aminosulfonylnaph- 
45 thyl) (meth)acrylate. 

Further, the foregoing monomers may likewise be copolymerized with other monomers copolymerizable 
therewith and the copolymers of the monomers listed above can be modified with, for instance, glycidyl 
(meth)acrylate. However, the copolymers usable in the invention are not limited to these specific examples. 
The back coat layer used In the invention may optionally comprise, in addition to these oganic 
60 polymers, a plasticizer, a surfactant and/or other additives for Imparting flexibility to the back coat layer and 
for controlling the slip characteristics thereof. 

Preferred plasticizers usable in the invention Include phthalates such as dimethyl phthalate, diethyl 
phthalate, dibutyl phthalate, diisobutyl phthalate. dioctyl phthalate, octylcapryl phthalate. dicyclohexyl 
phthalate, ditridecyl phthalate, butylbenzyl phthalate. diisodecyl phthalate and diallyl phthalate; glycol esters 
55 such as dimethyl glycol phthalate, ethylphthalyl ethyl glycolate, methylphthalyl ethyl glycolate, butylphthalyl 
butyl glycolate and triethylene glycol dicaprylate; phosphoric acid esters such as tricresyl phosphate and 
triphenyl phosphate; aliphatic dibasic acid esters such as diisobutyl adipate, dioctyl adipate, dimethyl 
sebacate. dibutyl sebacate, dioctyl azelate and dibutyl maleate; polyglyctdyl methacrylate, triethyl citrate. 
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glycerin triacetate and butyl laurate. 

These plasticizers may be added to the back coat layer In such an amount that the glass point of the 
layer is not reduced to less than 20 * C and is in general up to 30% by weight on the basis of the weight of 
the resin used. 

5 The back coat layer used in the inventiuon may further comprise a surfactant for improving, for 
instance, the slip characteristics of the back coat layer, the surface condition of the coated film and the 
adhesion thereof to a substrate. Surfactants usable herein are anionic, cationic, nonionic and amphoteric 
ones. 

Examples of surfactants preferably used are nonionic surfactants such as polyoxyethylene alkyi ethers, 

70 polyoxyethylene alkylphenyl ethers, polyoxyethylene polystyrylphenyl ethers, polyoxyethylene polyox- 
ypropylene alkyI ethers, glycerin fatty acid partial esters, sorbitan fatty acid partial esters, pentaerythritol 
fatty acid partial esters, propylene glycol fatty acid monoesters, sucrose fatty acid partial esters, polyox- 
yethylene sorbitan fatty acid partial esters, polyoxyethylene sorbitol fatty acid partial esters, polyethylene 
glycol fatty acid esters, polyglycerin fatly acid partial esters, polyoxyethylene-modified castor oils, polyox- 

76 yethylene glycerin fatty acid partial esters, fatty acid diethanolamides, N,N-bis-2-hydroxyalkylamines, 
polyoxyethylene alkylamines, triethanolamine fatty acid esters and trialkylamine oxides; anionic surfactants 
such as fatty acid salts, abiotic acid salts, hydroxyalkanesulfonic acid salts, alkanesulfonic acid salts, salts of 
dialkylsulfosuccinic acid esters, linear alkylbenzenesulfonic acid salts, branched alkylbenzenesulfonic acid 
salts, alkylnaphthalenesulfonic acid salts, alkylphenoxy polyoxyethylene propylsulfonic acid salts, polyox- 

20 yethylene alkylsulfophenyl ether salts, sodium salt of N-methyl-N-oleyltaurine, disodium salts of N-alkylsul- 
fosuccinic acid monoamides, petroleum sulfonic acid salts, sulfated tallow oil, sulfuric acid ester salts of 
fatty acid alkyI esters, alkylsulfuric acid ester salts, polyoxyethylene alkyI ether sulfuric acid ester salts, fatty 
acid monoglyceride sulfuric acid ester salts, polyoxyethylene alkylphenyl ether sulfuric acid ester salts, 
polyoxyethylene styrylphenyl ether sulfuric acid ester salts. alkyI phosphoric acid ester salts, polyox- 

25 yethylene alkyI ether phosphoric acid ester salts, polyoxyethylene alkylphenyl ether phosphoric acid ester 
salts, partially saponified products of styrene/maleic anhydride copolymers, partially saponified products of 
olefin/maleic anhydride copolymers and naphthalenesulfonic acid salts/formalin condensates; cationic sur- 
factants such as alkylamine salts, quaternary ammonium salts, polyoxyethylene alkylamine salts and 
polyethylene polyamine derivatives; amphoteric surfactants such as carboxy betaines, aminocarboxylic 

30 acids, sulfobetaines, aminosulfuric acid esters and imidazolines. The "polyoxyethylene" moiety of the 
foregoing surfactants can be replaced with polyoxyalkylene moieties such as polyoxymethylene, polyox- 
ypropylene and polyoxybutylene and these surfactants can also be used in the present invention. 

Examples of other surfactants preferably used are fluorine atom-containing ones having, in the 
molecules, perfluoroalkyi groups. Specific examples thereof include anionic type ones such as perfluoroal- 

35 kylcarboxylic acid salts, perfluoroalkylsulfonic acid salts and perfluoroalkylphosphoric acid esters; am- 
photeric type ones such as perfluoroalkyi betaines; cationic type ones such as perfluoroalkyi trimethylam- 
monium salts; and nonionic type ones such as perfluoroalkylamine oxides, perfluoroalkyi ethylene oxide 
adducts, oligomers can-ying perfluoroalkyi groups and hydrophilic groups, oligomers carrying perfluoroalkyi 
groups and lipophilic groups, oligomers carrying perfluoroalkyi groups, hydrophilic groups and lipophilic 

40 groups and urethanes carrying perfluoroalkyi groups and lipophilic groups. 

The foregoing surfactants may be used alone or in combination and the amount thereof added to the 
back coat layer preferably ranges from 0.001 to 10% by weight and more preferably 0.01 to 5% by weight. 

The back coat layer used in the invention may further comprise, for instance, dyes or pigments for 
coloring the layer, sitane coupling agents, diazo resins comprising diazonium salts, organophosphonic acids, 

45 organophosphoric acids and cationic polymers for improving the adhesion to a substrate, and waxes, higher 
fatty acids, higher fatty acid amides, silicon compounds comprising dimethylsiloxane, modified dimethyl- 
siloxanes and polyethylene powder commonly used as lubricants, in proper amounts. 

The thickness of the back coat layer is not restricted to a specific range so far as it is sufficient to 
prevent the formation of scratches on the photosensitive layer and preferably ranges from 0.01 to 8 um. 

50 This is because if it is less than 0.01 um, the formation of scratches on the photosensitive layer cannot be 
prevented upon handling the PS plates while putting them in piles. On the other hand, if it exceeds 8 um, 
the resulting back coat layer is dissolved in or swollen with agents used during printing to thus cause 
change in the thickness of the layer. This leads to the change of the printing pressure and hence to the 
deterioration of printing properties thereof. 

55 The back coat layer can be applied onto the back face of a substrate according to various methods. 
Examples thereof include a method comprising forming the foregoing components into a film and adhering 
the film to an aluminum substrate with an adhesive or by applying heat and a method comprising forming 
the components into a molten film with a melt-extruder and simultaneously adhering the molten film to a 

7 



BNSDOCID: <EP. 



.0528395A1J_> 



t ' . ■ I 



EP 0 528 395 A1 • 



substrate, but it is preferred to use a method comprising preparing a solution of the foregoing components, 
applying the solution to the surface of a substrate and then drying since this method ensures the formation 
of a layer of a desired coated amount (or thickness) defined above. Solvents used in this method are, for 
instance, organic solvents disclosed in J.P. KOKAI No. Sho 62-251739 which may be used alone or in 
5 combination. 

Photosensitive Layer 

A photosensitive layer comprising a known photosensitive composition is formed on the aluminum plate 
10 having a hydrophilic surface thus obtained to give a PS plate. Examples of photosensitive compositions 
usable in the invention include positive-working photosensitive compositions comprising, as principal 
components, o-quinonediazide compounds and negative-working compositions comprising, for instance, p 
hotopolymerizable compounds which mainly comprise diazonium salts, alkali-soluble diazonium salts or 
unsaturated double bond-containing monomers or cinnamic acid and dimethylmaleimido group-containing 
75 photo-crosslinkable compounds, as photosensitive substances. 

Positive-Working Photosensitive Layer 

Examples of the principal component of the positive-working photosensitive composition are o-naph- 

20 thoquinonediazide compounds. Preferred o-naphthoquinonediazide compounds are esters of 1 ,2-diazonaph- 
thoquinonesulfonic acid with pyrogallolacetone resin as disclosed in J.P. KOKOKU No. Sho 43-28403 (U.S. 
Pat. No. 3,635,709). Other preferred o-quinonediazide compounds are, for instance, esters of 1,2- 
diazonaphthoquinone-5-sulfonic acid with phenol-formaldehyde resin as disclosed in U.S. Patent Nos. 
3.046.120 and 3.188,210; and esters of 1,2-diazonaphthoquinone-4-sulfonic acid with phenol-formaldehyde 

25 resin as disclosed in J.P. KOKAI Nos. Hei 2-96163, Hei 2-96165 and Hei 2-96761. Examples of other 
preferred o-n aphthoquinonediazide compounds include those known and disclosed in a variety of patents 
such as J.P. KOKAI Nos. Sho 47-5303. Sho 48-63802. Sho 48-63803. Sho 48-96575. Sho 49-38701 and 
Sho 48-13854. J.P. KOKOKU Nos. Sho 37-18015, Sho 41-11222, Sho 45-9610 and Sho 49-17481, U.S. 
Patent Nos. 2.797,213; 3,454.400; 3, 544,323; 3,573,917; 3,674,495 and 3,785.825; U.K. Patent Nos. 1, 

30 227,602; 1,251,345; 1,267,005; 1,329,888 and 1,330,932; and German Patent No. 854,890. 

Particularly preferred o-naphthoquinonediazide compounds are those obtained through the reaction of 
polyhydroxy compounds having molecular weight of not more than 1,000 with 1 ,2-diazonaphthoquinonesul- 
fonic acid. Specific examples thereof are those disclosed in, for Instance, J.P. KOKAI Nos. Sho 51-139402, 
Sho 58-150948, Sho 58-203434, Sho 59-165053, Sho 60-121445. Sho 60-134235, Sho 60-163043. Sho 61- 

35 118744. Sho 62-10645. Sho 62-10646, Sho 62-153950. Sho 62-178562 and Sho 64-76047; and U.S. Patent 
Nos. 3.102.809; 3.126.281; 3.130,047; 3.148.983; 3.184.310; 3,188.210 and 4,639.406. 

These o-naphthoquinonediazide compounds are preferably obtained by reacting polyhydroxy com- 
pounds with 1 ,2-diazonaphthoquinonesuIfonic acid chloride In an amount ranging from 0.2 to 1.2 eq, more 
preferably 0.3 to 1.0 eq. The 1,2-diazonaphthoquinonesulfonic acid chloride may be either 1,2- 

40 diazonaphthoquinone-5-sulfonic acid chloride or 1 ,2-diazonaphthoquinone-4-sulfonic acid chloride. 

In this respect, the resulting o-naphthoquinonediazide compound is a mixture of products variously 
differing in the positions of 1,2-diazonaphthoquinonesulfonate groups and the amounts thereof introduced, 
but preferred are those having a rate of the compound whose hydroxyl groups are all converted into 1,2- 
diazonaphthoquinonesulfonlc acid esters (content of the completely esterifled compound) of not less than 5 

45 mole%, more preferably 20 to 99 mole%. 

The photosensitive composition used in the invention preferably comprises the positive-working pho- 
tosensitive compounds (inclusive of the foregoing combination) in an amount suitably ranging from 10 to 
50% by weight and more preferably 15 to 40% by weight. 

50 Binders for Positive-Working Photosensitive Composition 

The positive-working photosensitive composition may comprise only o-quinonediazide compounds such 
as those listed above, but preferebly the o-quinonediazide compounds are used in combination with an 
alkaline water-soluble resin as a binder. Preferred examples thereof are alkaline water-soluble novolak resins 
55 such as phenol-formaldehyde resins and cresol-formaldehyde resins, for instance, o-, m- and p-cresol- 
formaldehyde resins, m-/p- mixed cresol-formaldehyde resins and phenol-mixed cresol (m-/ p-/o- or m-/p- or 
m-/o-)-formaldehyde resins. 
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Other binders usable in the invention further include phenol-nnodified xylene resins, polyhydrox- 
ystyrenes. halogenated polyhydroxystyrenes and acrylic resins having phenolic hydroxy! groups as dis- 
closed in J.P. KOKAI No. Sho 51-34711. Exannples of suitable binders may further Include copolymers 
generally having a nnolecular weight of 10,000 to 200,000 and having structural units derived from the 
5 following monomers (1) to (13). 

(1) (Meth)acrylamides, (meth)acrylic acid esters and hydroxystyrenes having an aromatic hydroxy group 
such as N-(4-hydroxyphenyl) (meth)acrylamlde, o-, m- or p-hydroxystyrene and o-, m- or p- 
hydroxyphenyl-(meth)acrylate. 

(2) (Meth)acrylic acid esters having an aliphatic hydroxy group such as 2-hydroxyethyl (meth)acrylate. 
70 (3) Unsuturated carboxylic adids such as (meth)acrylic acid, maleic anhydride and itaconic acid. 

(4) (Substituted) acrylates such as methyl acrylate, ethyl acrylate, propyl acrylate, butyl acrylate. amyl 
acrylalc, hoxyl acrylate, cyclohexyl acrylate, octyl acrylate, phenyl acrylate, benzyl acrylate, 2- 
chlorocthyl acrylate, 4-hydroxybutyl acrylate, glycidyl acrylate and N-dimethylaminoethyl acrylate. 

(5) (Substituted) methacrylates such as methyl methacrylate, ethyl methacrylate, propyl methacrylate, 
75 butyl methacrylate, amyl methacrylate, hexyl methacrylate. cyclohexyl methacrylate, octyl methacrylate, 

phenyl methacrylate, benzyl methacrylate, 2-chloroethyl methacrylate, 4-hydroxybutyl methacrylate, 
glycidyl methacrylate and N-dimethylaminoethyl methacrylate. 

(6) (Meth)acrylamides such as (meth)acrylamide, N-methylol (meth)acrylamide, N-ethyl (meth)- 
acrylamide, N-hexyl (meth) acrylamide, N-cyclohexyl (meth)acrylamide. N-hydroxyethyl (meth)- 

20 acrylamide. N-phenyl (meth)acrylamide, N-benzyl (meth) acrylamide, N-nitrophenyl (meth)acrylamide 
and N-ethyl-N-phenyl (meth)acrylamide. 

(7) Vinyl ethers such as ethyl vinyl ether, 2-chloroethyl vinyl ether, hydroxyethyl vinyl ether, propyl vinyl 
ether, butyl vinyl ether, octyl vinyl ether and phenyl vinyl ether. 

(8) Vinyl esters such as vinyl acetate, vinyl chloroacetate. vinyl butyrate and vinyl benzoate. 
25 (9) Styrenes such as styrene. methylstyrene and chloromethylstyrene. 

(10) Vinyl ketones such as methyl vinyl ketone, ethyl vinyl ketone, propyl vinyl ketone and phenyl vinyl 
ketone. 

(11) Olefins such as ethylene, propylene, Isobutylene, butadiene and isoprene. 

(12) N-vinyl pyrrolidone, N-vinyl carbazole, 4-vinyl pyridine, acrylonitrile and methacrylonitrile. 

30 (13) Unsaturated sulfonamides of (meth)acrylamides such as N-(o-aminosulfonylphenyl) (meth)- 
acrylamide, N-(m-a minosulfonylphenyl) (meth)acrylamide, N-(p-aminosulfonylphenyl) (meth)acrylamide, 
N-(1-(3-aminosulfonyl)naphthyl) (meth) acrylamide and N-(2-aminosulfonylethyl) (meth)acrylamide; and 
unsaturated sulfonamides of (meth)acrylic acid esters such as o-aminosulfonylphenyl (meth)acrylate, m- 
aminosulfonylphenyl (meth) acrylate, p-aminosulfonylphenyl (meth)acrylate and 1-(3-aminosulfonylnaph- 
35 thyl) {meth)acrylate. 

Further, the foregoing monomers may likewise be copolymerized with other monomers copolymerizable 
therewith and the copolymers of the monomers listed above can be modified with, for instance, glycidyl 
(meth)acrylate. However, the copolymers usable In the invention are not limited to these specific examples. 
The foregoing copolymers preferably comprises moieties derived from the unsaturated carboxylic acids 
40 (3) listed above and the acid value thereof preferably ranges from 0 to 10 meq/g, more preferably 0.2 to 5.0 
meq/g. Moreover, preferred molecular weight of these copolymers ranges from 10,000 to 100,000. The 
copolymers, if desired, may comprise polyvinyl butyral resin, polyurethane resin, polyamide resin and/or 
epoxy resin. 

These alkali-soluble polymers may be used alone or in combination and the amount thereof is not more 
45 than 80% by weight on the basis of the total weight of the photosensitive composition. 

The light-sensitive composition used in the invention preferably comprises, for the improvement of the 
ink receptivity of images, phenol/formaldehyde condensates carrying alky! groups having 3 to 8 carbon 
atoms (e.g.. t-buty Iphenoiyformaldehyde resin and octylphenol/formaldehyde resin as substituents as 
disclosed in U.S. Pat. No. 4,123,279 and, for the improvement of sensitivity, cyclic acid anhydrides, phenols 
50 and/or organic acids. Examples of such cyclic acid anhydrides are phthalic anhydride, tetrahydro-phthallc 
anhydride, hexahydrophthalic anhydride, 3.6-endoxy-A *-tetrahydrophthalic anhydride, tetrachlorophthalic 
anhydride, maleic anhydride, chloromaleic anhydride,a -phenylmaleic anhydride, succinic anhydride and 
pyromellitic anhydride. Such phenols Include, for instance, bisphenol A, p-nitrophenol, p-ethoxyphenol, 
2,3,4-trihydroxybenzophenone, 4-hydroxy-benzophenone, 2,4.4*-trihydroxybenzophenone. 4,4\4"-trlhydroxy- 
55 triphenylmethane and 4,4',3",4*'-tetrahydroxy-3,5,3',5'-tetramet hyltriphenylmethane. Such organic acids are, 
for instance, sulfonic acids, sulfinic acids, alkylsulfuric acids, phosphonic acids, phosphinic acids, phos- 
phoric acid esters and carboxylic acids as disclosed in J.P. KOKAI Nos. Sho 60-88942 and Hei 2-96755 and 
specific examples thereof are p-toluenesulfonic acid, dodecylbenzenesulfonic acid, p-toluenesulflnic acid, 
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ethylsulfuric acid, phenylphosphonic acid, phenylphospiilnic acid, plienyl phosphate, diphenyl phosphate, 
benzoic acid, isophthalic acid, adipic acid, p-toluylic acid, 3,4-dimethoxybenzoic acid, phthalic acid, 
terephthalic acid, 1 ,4-cyclohexene-2,2-dicarboxylic acid, erucic acid, lauric acid, n-undecanoic acid and 
ascorbic acid. 

5 The content of the foregoing cyclic acid anhydrides, phenols and/or organic acids in the photosensitive 

composition preferably ranges from 0.05 to 15% by weight and more preferably 0.1 to 5% by weight. 

The composition used in the invention may further comprise, for extending the development latitude, 
non-ionic surfactants as disclosed in J. P. KOKAI Nos. Sho 62-251740 and Hei 4-68355 and/or amphoteric 
surfactants as disclosed in J. P. KOKAI No. Sho 59-121044 and Hei 4-13149. Specific examples of non-ionic 

10 surfactants are sorbitan tristearate, sorbitan monopalmitate, sorbitan trioleate, srearyl monoglyceride. 
polyoxyethyiene sorbitan monooleate and polyoxyethylene nonylphenyl ether and examples of amphoteric 
surfactants are alkyi di(aminoethyl) glycine, alkyi polyaminoethyl glycine hydrochloride, 2-alkyl-N- 
carboxyethyl-N-hydroxyethyl imidazolinium betaine and Amorgen K (trade name of an N-tetradecyl-N,N- 
betaine type surfactant, available from Oai-lchi Kogyo Seiyaku Co., Ltd.) and Rebon 15 (trade name of an 

IS alkyi imidazoline type one available from Sanyo Chemical Industries, Ltd.). 

The content of the foregoing non-ionic and/or amphoteric surfactants in the composition ranges from 
0.05 to 15% by weight and more preferably 0.1 to 5% by weight. 

The positive-working photosensitive composition used in the invention may comprise a printing out 
agent for obtaining a visible image immediately after exposure to light and a dye or pigment for coloring 

20 images. A representative example of the printing out agent is a combination of a photosensitive compound 
capable of releasing an acid through exposure to light with a salt-forming organic dye, for instance, a 
combination of o-naphthoquinonedia2ido-4-sulfonic acid hallde with a salt-forming organic dye as disclosed 
in J.P. KOKAI Nos. Sho 50-36209 ( = U.S. Patent No. 3.969,118) and Sho 53-8128; and a combination of a 
trihalomethyl compound with a salt-forming organic dye as disclosed in J.P. KOKAI Nos. Sho 53-36223 

25 (=U.S. Patent 4.160,671). Sho 54-74728 ( = U.S. Patent 4,232,106). Sho 60-3626. Sho 60-138539, Sho 61- 
143748. Sho 61-151644 and Sho 63-58440 ( = U.S. Patent 5,064,741). Such trihalomethyl compounds 
include oxadiazole and triazine type compounds and both of these are excellent in stability with time and 
can provide clear printed out images. 

Other dyes may also be used instead of or together with the foregoing salt-forming organic dyes as the 

30 agents for coloring images. Preferred dyes inclusive of the salt-forming organic dyes are, for instance, oil- 
soluble and basic dyes. Specific examples thereof are Oil Yellow #101 and #103, Oil Pink #312, Oil Green 
BG, Oil Blue BOS and #603, Oil Black BY, BS and T-505 (they are all available from Orient Chemical 
Industries. Co., Ltd.). Victoria Pure Blue. Crystal Violet (CI 42555), Methyl Violet (CI 42535), Ethyl Violet, 
Rhodamine B (CI 145170B), Malachite Green (CI 42000) and Methylene Blue (CI 52015). Particularly 

35 preferred are those disclosed in J.P. KOKAI No. Sho 62-293247 ( = GB 2192729). 

The positive-working photosensitive composition is dissolved and dispersed in a solvent capable of 
dissolving the foregoing components and then applied onto an aluminum substrate. Examples of solvents 
used herein include organic solvents disclosed in J.P. KOKAI No. Sho 62-251739 which may be used alone 
or in combination. The photosensitive composition is dissolved and dispersed in such a solvent in a 

40 concentration ranging from 2 to 50% by weight (solid content), applied to the support and then dried. The 
coated amount of the positive-working photosensitive composition layer (photosensitive layer) applied onto 
the support varies depending on the applications of the resulting plate, but preferably ranges from 0.3 to 4.0 
g/m^ (weighed after drying). As the coated amount decreases, the quantity of light for imagewise exposure 
is reduced, but the strength of the resulting layer is lowered. On the other hand, as it is increased, the 

45 quantity of light for imagewise exposure Increases, but the strength of the photosensitive layer increases 
and. for instance, it is used as a PS plate, a lithographic printing plate capable of providing a large number 
of copies (high printing durability) can be obtained. 

The positive-working photosensitive composition may comprise a surfactant such as a fluorine atom- 
containing surfactant as disclosed in J.P. KOKAI No. Sho 62-170950 ( = U.S. Patent 4.822,713) for improving 

50 the coating properties thereof. The amount thereof to be added Preferably ranges from 0.001 to 1 . 0% by 
weight, more preferably 0.005 to 0.5% by weight on the basis of the total weight of the composition. 

Negative- Working Photosensitive Composition 

65 Examples of negative-working photosensitive composition used for negative-working PS plate to which 

the back coat layer of the invention is applied are photosensitive compositions comprising photosensitive 
diazo compounds, photopolymerizable photosensitive compositions and photocrosslinkable photosensitive 
composition. Among these, photohardenable photosensitive compositions will be detailed below by way of 
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example. 

The photosensitive diazo compounds used in the PS plate of the Invention are, for Instance, diazo 
resins obtained through condensation of aromatic diazonium salts with reactive carbonyl group-containing 
organic condensation agents, in particular, aldehydes such as formaldehyde and acetaldehyde or acetals in 

5 acidic mediums, with a condensate of p-diazodlphenylamine with formaldehyde being most typical example 
thereof. Methods for synthesizing these diazo resins are detailed in, for instance, U.S. Patent Nos. 
2,679,498; 3,050,502; 3,31 1 .605 and 3.277,074. 

Preferred photosensitive diazo compounds further Include, for Instance, co-condensed diazo com- 
pounds of aromatic diazonium salts with substituted aromatic compounds free of diazonium groups as 

10 disclosed in J. P. KOKOKU No. Sho 49-48001 and among these, particularly prefered are co-condensed 
diazo compounds of aromatic diazonium salts with aromatic compounds substituted with alkali-soluble 
groups such as carboxyl and hydroxy! groups. 

Moreover, preferred are further Include, for instance, photosensitive diazo compounds obtained by 
condensing aromatic diazonium compounds with reactive carbonyl compounds carrying alkali-soluble 

75 groups as disclosed in J.P.A. Nos. Hei 1-130493. He! 2-321823 and Hei 2-299551. 

There have been known diazo resins in which the counteranions of these diazonium salts are inorganic 
anions such as those derived from mineral acids, e.g., hydrochloric acid, hydrobromic acid, sulfuric acid and 
phosphoric acid or complex salts thereof with zinc chloride. However, particularly preferred are diazo resins 
which are substantially insoluble in water and soluble in organic solvents. Such preferred diazo resins are 

20 detailed in J.P. KOKOKU No. Sho 47-1167 and U.S. Patent No. 3.300.309. 

Moreover, preferred diazo resins further include, for instance, those having counteranions derived from 
halogenated Lewis acids such as tetrafluoroboric acid, hexafluorophosphoric acid and perhalogenic acids 
such as perchloric acid and periodic acid as disclosed in J.P. KOKAI Nos. Sho 54-98613 and Sho 56- 
121031. In addition, preferred are also include diazo resins having counteranions derived from sulfonic acid 

25 carrying long chain alky I groups as disclosed In J.P. KOKAI Nos. Sho 58-209733. Sho 62-175731 and Sho 
63-262643. 

The amount of the photosensitive diazo compounds usually ranges from 5 to 50% by weight and 
preferably 8 to 20% by weight on the basis of the total weight of the photosensitive layer. 

30 Binders Used in Negative- Working Photosensitive Composition 

The photosensitive diazo compounds used in the invention are preferably used in combination with 
alkaline water-soluble or swellable lipophilic polymer materials as binders. Examples of such lipophilic 
polymeric compounds are the same copolymers listed above in connection with the positive-working 
35 photosensitive copying materials and having repeating units derived from the monomers (1) to (13) and 
molecular weights generally ranging from 10,000 to 200,000 as well as those having repeating units derived 
from the following monomers (14) and (15): 

(14) unsaturated imides such as maleimlde, N-acryloyl(meth) acrylamlde, N-acetyl(meth)acrylamide, N- 
propionyl(meth) acrylamlde and N-(p-chlorobenzoyl) (meth)acrylamlde. 
40 (15) unsaturated monomers having, on the side chains, crossllnkable groups such as N-(2-((meth)- 
acryloyloxy)ethyl)-2,3-dimethylmaleimide and vinyl cinnamate. 

Further, other monomers copolymerizable with the foregoing monomers may be copolymerized. 
Moreover, the binders also Include copolymers obtained by copolymerlzation of the foregoing monomers 
which are further modified with glycldyl (meth)acrylate. However, the present Invention is not restricted to 
45 these specific binders. 

The foregoing copolymers preferably comprises moieties derived from the unsaturated carboxylic acids 
(3) listed above and the acid value thereof preferably ranges from 0 to 10 meq/g, more preferably 0.2 to 5.0 
meq/g. Moreover, preferred molecular weight of these copolymers ranges from 10,000 to 100,000. The 
copolymers, if desired, may comprise polyvinyl butyral resin, polyurethane resin, polyamlde resin and/or 
50 epoxy resin. 

Other preferred binders are novolak type resins such as phenol/formaldehyde resin, o-, m- and p- 
cresol/formaldehyde resins, m-/p-mixed cresol/formaldehyde resins and phenol/cresol (o-/m-/p-, m-/p- or o- 
/m-mixed cresol)/formaldehyde resins. Moreover, usable binders further include, for instance, phenol- 
modified xylene resins, polyhydroxystyrene. halogenated polyhydroxystyrene and alkali-soluble resins 
55 having phenolic hydroxyl groups as disclosed In J.P. KOKAI No. Sho 51-34711. 

These alkali-soluble polymers may be used alone or in combination and the amount thereof ranges 
from 40 to 95% by weight based on the total weight of the solid contents of the photosensitive composition. 
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The photosensitive composition used in the invention may optionally comprises an agent for improving 
the ink receptivity of images such as styrene/maleic anhydride copolymers half-esterified with alcohols, 
novolak resins and 50% fatty acid esters of p-hydroxystyrene as disclosed in J. P. KOKAI No. Sho 55-527. 

The negative-working photosensitive composition used in the invention may optionally comprise a 
5 plasticizer for improving the flexibility and wear resistance of the resulting coating layer. Specific examples 
thereof are butyl phthalyt, polyethylene glycol, tributyl citrate, diethyl phthalate, dibutyl phthalate, dihexyl 
phthalate. dioctyl phthalate, tricresyl phosphate, tributyl phosphate, trioctyl phosphate, tetrahydrofurfuryl 
oleate and oligomers and polymers of (meth) acrylic acid, with tricresyl phosphate being particularly 
preferred. 

10 The negative-working photosensitive composition used in the invention may comprise, for the improve- 
ment of stability with time, additives such as phosphoric acid, phosphonic acid, citric acid, oxalic acid, 
dipicolinic acid, bcnzonesulfonic acid, naphthalenesulfonic acid, sulfosalicylic acid, 4-methoxy-2- 
hydroxybenzophononc-S-sulfonic acid and tartric acid. 

The negative-working photosensitive composition used in the invention may comprise printing out agent 
75 for obtaining a visible image immediately after imagewise exposure to light and/or agents for coloring 
images such as dyes or pigments. 

Representative printing out agents are combinations of compounds releasing acids through exposure to 
light (photolytically acid-releasing agents) with salt-forming organic dyes. Specific examples thereof are 
combinations of trihalomethyl compounds with salt-forming organic dyes as disclosed in J.P. KOKAI Nos. 
20 Sho 53-36223 ( = U.S. Patent 4,160,671). Sho 54-74728 ( = U-S- Patent 4,232,106), Sho 60-3626. Sho 61- 
143748, Sho 61-151644 and Sho 63-58440 ( = U,S. Patent 5,064,741). Such trihalomethyl compounds 
include oxazole and triazine type compounds and both of these are excellent in stability with time and can 
provide clear printed out images. 

The dyes are preferably those which change color tone through the reaction with free radicals or acids. 
25 Specific examples thereof which are initially colored and converted into colorless ones, or which cause color 
change are triphenylmethane. diphenylmethane, oxazine, xanthene, iminonaphthoquinone, azomethine or 
anthraquinone type dyes such as oil-soluble and basic dyes. Specific examples thereof are Victoria Pure 
Blue (available from Hodogaya Chemical Co., Ltd.), Oil Yellow #101 and #103, Oil Pink #312, Oil Red, Oil 
Green BG, Oil Blue BOS and #603, Oil Black BY, BS and T-505 (they are all available from Orient Chemical 
30 Industries, Co., Ltd.), Patent Pure Blue (available from Sumitomo MikunI Chemical Co., Ltd.), Crystal Violet 
(CI 42555), Methyl Violet (CI 42535), Ethyl Violet, Rhodamine B (CI 145170B), Malachite Green (CI 42000). 
Methylene Blue (CI 52015), Brilliant Blue, Methyl Green. Erythrosine B, Basic Fuchsine, m-Cresol Purple, 
Auramine, 4-p-diethylaminophenyl iminonaphthoquinone, cyano-p-diethylaminophenyl acetanilide. 

On the other hand, examples of dyes which are initially colorless and converted into colored ones are 
35 leuco dyes and primary and secondary arylamine type dyes such as triphenylamine. diphenylamine, o- 
chloroaniiine, 1 ,2,3-triphenylguanidine, naphthylamine, diaminodiphenylmethane, p.p'-bis- 
dimethylaminodiphenylamine, 1 ,2-dianilinoethylene p.p*. p"-trls-dimethylaminotriphenylmethane, p,p'-bis- 
dimethylaminodiphenylmethylimine, p.p*,p"-triamino-o-methyltriphenylmethane, p,p'-bis- 

dimethylaminodiphenyl-4-anilinonaphthylmethane and p,p\p"-triaminotriphenylmethane. 
40 Preferred are triphenylmethane and diphenylmethane type ones, more preferred are triphenylmethane 
type dyes, in particular Victoria Pure Blue BOH. The foregoing dyes are used in an amount preferably 
ranging from about 0.5 to 10% by weight, more preferably about 1 to 5% by weight based on the total 
weight of the negative-working photosensitive composition. 

The negative-working photosensitive composition used in the invention may comprise cyclic acid 
45 anhydrides, phenols, organic acids and/or higher alcohols for the improvement of the developability of the 
resulting photosensitive layer. These additives are the same as those listed above in connection with the 
positive-working photosensitive composition and used in the same amount defined above. 

The negative-working photosensitive composition is dissolved in a solvent in which the foregoing 
components are soluble and then applied onto the aluminum support. Examples of such solvents used 
50 herein are preferably those disclosed in, for instance, J.P. KOKAI Nos. Sho 62-251739 which may be used 
alone or in combination. 

The negative-working photosensitive composition is dissolved or dispersed in the solvent in a con- 
centration ranging from 2 to 50% by weight (solid content), applied to the support and then dried. The 
coated amount of the layer of the negative-working photosensitive composition (photosensitive layer) 
55 applied onto the support varies depending on the applications of the resulting plates, but preferably ranges 
from 0.3 to 4.0 g/m^ (weighed after drying). As the coated amount decreases, the quantity of light for 
imagewise exposure is reduced, but the strength of the resulting film is lowered. On the other hand, as it is 
increased, the quantity of light required for imagewise exposure increases, but the strength of the resulting 
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film increases. For instance, if the photosensitive composition is used in the PS plate of the present 
invention, a lithographic printing plate capable of providing a large number of copies (high printing 
durability) can be obained. 

The negative-working photosensitive composition may comprise a surfactant for the Improvement in the 
6 coating properties of the composition like the aforementioned positive-working photosensitive composition. 

In the preparation of the PS plate of the invention, the back coat layer applied to the back face of a 
substrate and the photosensitive layer applied to the upper surface of the substrate may be formed in any 
order or may be formed simultaneously. 

10 Mat Layer 

A mat layer is preferably applied onto the surface of the photosensitive layer thus formed to reduce the 
time required for evacuation during contact exposure using a vacuum printing frame and to prevent the 
formation of an indistinct image during printing. Examples of such mat layers are disclosed in J. P. KOKAI 

75 No. Sho 50-125805 and J.P. KOKOKU Nos. Sho 57-6582 and Sho 61-28986. Alternatively, the mat layer can 
also be formed by heat-welding solid powder onto the surface of the photosensitive layer as disclosed in 
J.P. KOKOKU No. Sho 62-62337. Excellent intended effects of the present invention would be anticipated 
by the PS plate having a mat layer soluble in water and aqueous alkaline developers. 

The averaged diameter of projected portions on the mat layer used in the invention is preferably not 

20 more than 100 um. If the averaged diameter exceeds this upper limit, the contact area between the 
photosensitive layer and the back coat layer increases, the slip characteristics of the mat layer is lowered 
and accordingly both surfaces of the photosensitive layer and the back coat layer are liable to cause 
scratches when the PS plates are stored in piles. The averaged height of the mat layer is preferably not 
more than 10 um and more preferably 2 to 8 u m. If it exceeds the upper limit, the formation of fine images 

25 becomes difficult, the density of highlight dots is reduced and accordingly, the tone reproduction is 
insufficient. On the other hand, if it is less than 2 um. an indistinct image is formed during printing due to 
insufficient contact between the photosensitive layer and an original film under vacuum. The amount of the 
mat layer to be coated preferably ranges from 5 to 200 mg/m^ and more preferably 20 to 150 mg/m^. If the 
coated amount thereof is greater than the upper limit, the contact area between the photosensitive layer and 

30 the back coat layer increases and this becomes a cause of scratch-formation, while if it is less than the 
lower limit, the the contact under vacuum becomes insufficient. 

Development Treatment 

35 The PS plate thus prepared is imagewise exposed, through an original transparency, to actinic light 
from a light source such as a carbon arc lamp, a mercury lamp, a xenon lamp, a tungsten lamp or a metal 
halide lamp. 

Alkali aqueous solutions commonly known can be used as developers or replenishers for these PS 
plates. Examples of the alkaline agents used in the developer or replenisher composition used in the 

40 invention include inorganic alkaline agents such as sodium silicate, potassium silicate, sodium hydroxide, 
potassium hydroxide, lithium hydroxide, ammonium hydroxide, sodium tertiary phosphate, potassium 
tertiary phosphate, sodium secondary phosphate, potassium secondary phosphate, ammonium tertiary 
phosphate, ammonium secondary phosphate, sodium carbonate, potassium carbonate, ammonium car- 
bonate, sodium bicarbonate, potassium bicarbonate, ammonium bicarbonate, sodium borate, potassium 

45 borate and ammonium borate: and organic alkaline agents such as monomethylamine, dimethylamine, 
trimethylamine, monoethylamine, diethylamine, triethylamine, monoisopropylamine. diisopropylamine, 
triisopropylamine, n-butylamine, monoethanolamine, diethanolamine, triethanolamine, mon- 
oisopropanolamlne, diisopropanolamine, ethyleneimine, ethylenediamine and pyridine. In the invention, 
these alkaline agents may be employed alone or in combination. 

50 Most preferred alkaline agents for use in developers for positive-working PS plates are silicates such as 
sodium silicate and potassium silicate. This is because the developing ability of the developer can be 
controlled, to some extent, by adjusting the ratio of the silicon oxide Si02 to the alkali metal oxide M2O 
which are components of the silicate (in general expressed in terms of the molar ratio: [ Si02 ] / [ M2O ] ) 
and the concentration of the silicate. Examples of such developers are aqueous solutions of sodium silicate 

55 having a molar ratio: [ Si02 ] / [ NaaO] ranging from 1 .0 to 1.5 and an Si02 content of 1 to 4% by weight as 
disclosed in J.P. KOKAI No. Sho 54-62004; and aqueous alkali metal silicate solutions having a ratio: [ Si02 
] / [ M ] of 0.5 to 0.75 (i.e.. [ SiOa ] / [ M2O ] of 1.0 to 1.5) and an SiOa content of 1 to 4% by weight and 
containing at least 20% of potassium on the basis of the total gram atoms of the alkali metals present in the 
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developer as disclosed in J.P. KOKOKU No. Sho 57-7427. 

When tlie PS plate is developed with an automatic developing nriachine, it has been known that many 
PS plates can be processed over a long time without exchanging the developer In the developing tank if an 
aqueous solution (replenisher) having an alkalinity higher than that of the developer is added to the 

5 developer. It is also preferred to adopt this replenishment in the present invention. For instance, there can 
preferably be used a method which comprises using an aqueous solution of sodium silicate having a molar 
ratio: [ Si02 ] / [ Na2 0] ranging from 1.0 to 1.5 and an Si02 content of 1 to 4% by weight as disclosed in 
J.P. KOKAI No. Sho 54-62004 as a developer and continuously or intermittently adding an aqueous solution 
of sodium silicate (replenisher) having a molar ratio: [ Si02 ] / [ Na2 0] ranging from 0.5 to 1.5 in proportion 

10 to the amount of the positive-working PS plates processed; and a method which uses an aqueous alkali 
metal silicate solution having a ratio: [ SiOz ] / [ M ] of 0.5 to 0.75 (i.e., [ SiOz ] / [ M2O ] of 1.0 to 1.5) and 
an Si02 content of 1 to 4% by weight as a developer and an aqueous alkali metal silicate solution having a 
ratio: [ Si02 ] / [ M ] of 0.25 to 0.75 (i.e.. [ Si02 ] / [ M2O ] of 0.5 to 1.5) as a replenisher, both developer 
and replenisher containing at least 20% of potassium on the basis of the total gram atoms of the alkali 

IS metals present in the developer, as disclosed in J.P. KOKOKU No. Sho 57-7427. 

When using an alkali metal silicate solution as such a replenisher, the molar ratio: [ SiOz ] / [ M2O ] 
thereof is preferably restricted to a low level in order to increase the activity of the replenisher and to 
reduce the running cost and the amount of waste liquor. However, it has been known that, as the activity 
thereof incrases, the aluminum of the substrate of the PS plate is easily dissolved in the developer to form 

20 insolubles therein during development. The back coat layer of the PS plate of the invention can serve to 
prevent the dissolution of the aluminum from the back face of the substrate and thus the PS plate of the 
invention can preferably processed even in a developer system to which a replenisher having a high activity 
is supplemented. A preferably used developer system comprises a highly active developer which is an 
aqueous solution of an alkali metal silicate having a molar ratio: SiOs/MzO of 0. 7 to 1.5 and an Si02 

25 content of 1 .0 to 4.0% by weight and a replenisher which comprises an aqueous solution of an alkali metal 
silicate having a molar ratio: Si02/M20 of 0.3 to 1.0 and an Si02 content of 0.5 to 4.0% by weight. 

The developer and replenisher used for developing the positive- and negative-working PS plate of the 
invention may optionally comprise various kinds of surfactants and/or organic solvents for promoting and 
suppressing the development, for dispersing development scum and for enhancing the Ink receptivity of 

30 images on the printing plate. Surfactants usable herein are anionic, cationic, nonionic and amphoteric ones. 

Examples of surfactants preferably used are nonionic surfactants such as polyoxyethylene alkyl ethers, 
polyoxyethylene alkylphenyl ethers, polyoxyethylene polystyrylphenyl ethers, polyoxyethylene polyox- 
y propylene alkyl ethers, glycerin fatty acid partial esters, sorbltan fatty acid partial esters, pentaerythrltol 
fatty acid partial esters, propylene glycol fatty acid monoesters, sucrose fatty acid partial esters, polyox- 

35 yethylene sorbitan fatty acid partial esters, polyoxyethylene sorbitol fatty acid partial esters, polyethylene 
glycol fatty acid esters, polyglycerin fatty acid partial esters, polyoxyethylene-modified castor oils, polyox- 
yethylene glycerin fatty acid partial esters, fatty acid diethanolamides, N,N-bls-2-hydroxyalkylamines, 
polyoxyethylene alkylamines. triethanolamlne fatty acid esters and trialkylamine oxides; anionic surfactants 
such as fatty acid salts, abiotic acid salts, hydroxyalkanesulfonic acid salts, alkanesulfonic acid salts, salts of 

40 dialkylsulfosucclnic acid esters, linear alkylbenzenesulfonic acid salts, branched alkylbenzenesulfonic acid 
salts, alkylnaphthalenesulfonic acid salts, alkylphenoxy polyoxyethylene propylsulfonic acid salts, polyox- 
yethylene alkylsulfophenyl ether salts, sodium salt of N-methyl-N-oleyltaurine, disodium salts of N-alkylsul- 
fosuccinlc acid monoamldes, petroleum sulfonic acid salts, sulfated tallow oil, sulfuric acid ester salts of 
fatty acid alkyl esters, alkylsulfuric acid ester salts, polyoxyethylene alkyl ether sulfuric acid ester salts, fatty 

45 acid monoglycerlde sulfuric acid ester salts, polyoxyethylene alkylphenyl ether sulfuric acid ester salts, 
polyoxyethylene styrylphenyl ether sulfuric acid ester salts, alkyl phosphoric acid ester salts, polyox- 
yethylene alkyl ether phosphohc acid ester salts, polyoxyethylene alkylphenyl ether phosphoric acid ester 
salts, partially saponified products of styrene/maleic anhydride copolymers, partially saponified products of 
olefin/maleic anhydride copolymers and naphthalenesulfonic acid salts/formalin condensates; cationic sur- 

50 factants such as alkylamine salts, quaternary ammonium salts, polyoxyethylene alkylamine salts and 
polyethylene polyamine derivatives; amphoteric surfactants such as carboxy betaines, aminocarboxyllc 
acids, sulfobetaines. aminosulfuric acid esters and imidazolines. The "polyoxyethylene" moiety of the 
foregoing surfactants can be replaced with polyoxyalkylene moieties such as polyoxymethylene, polyox- 
ypropylene and polyoxybutylene and these surfactants can also be used In the present invention. 

55 Examples of other surfactants preferably used are fluorine atom-containing ones having, in the 
molecules, perfluoroalkyi groups. Specific examples thereof include anionic type ones such as perfluoroal- 
kylcarboxylic acid salts, perfluoroalkylsulfonic acid salts and perfluoroalkylphosphoric acid esters; am- 
photeric type ones such as perfluoroalkyi betaines; cationic type ones such as perfluoroalkyi trimethylam- 
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monium salts; and nonionic type ones such as perfluoroalkylamine oxides, perfluoroalkyi ethylene oxide 

adducts. oligomers carrying perfluoroalkyi groups and hydrophilic groups, oligomers carrying perfluoroalkyi 

groups and lipophilic groups, oligomers carrying perfluoroalkyi groups, hydrophilic groups and lipophilic 

groups and urethanes carrying perfluoroalkyi groups and lipophilic groups. 
5 The foregoing surfactants may be used alone or in combination and the amount thereof added to the 

developer preferably ranges from 0.001 to 10% by weight and more preferably 0.01 to 5% by weight. 

The organic solvents which may be added to the developer are preferably selected from those having 

solubility in water of not more than about 10% by weight, in particular not more than 5% by weight. 

Examples of the organic solvent include 1-phenylethanol, 2-phenylethanol, 3-phenylpropanol-1 , 4- 
10 phenylbutanol-1, 4-ph8nylbutanol-2. 2-phenylbutanol-1, 2-phenoxyethanol, 2-ben2y!oxyethanol, o-methox- 

ybenzyl alcohol, m-methoxybenzyl alcohol, p-methoxybenzyl alcohol, benzyl alcohol, cyclohexanol, 2- 

methylcyclohexanol, 4-methylcyclohexanol, 3-methylcyclohexanol, N-phenyl ethanolamine and N-phenyl 

diethanoiamine. 

The amount of the organic solvents preferably ranges from 0.1 to 5% by weight with respect to the total 

15 weight of the developer practically employed. The amount of the organic solvent is closely related to that of 
the surfactant. More specifically, the amount of the surfactant should be increased with the increase in that 
of the organic solvent. This is because if the amount of the anionic surfactant is low and that of the organic 
solvent is great,, the organic solvent is not completely solubilized in water and as a result, good developing 
properties of the composition cannot be ensured. 

20 The developer and replenisher used in the invention may further comprise reducing agent for 
preventing the contamination of the resulting lithographic printing plate and this is particularly effective in 
the development of negative-working PS plates comprising photosensitive diazonium salts. Examples of 
reducing agents preferably used are organic reducing agents, for instance, phenolic compounds such as 
thiosalicylic acid, hydroquinone, menthol, methoxyquinone, resorcin and 2-methylresorcin; amine com- 

25 pounds such as phenylenediamine and phenyl hydrazine; and inorganic reducing agents such as sodium, 
potassium and ammonium salts of inorganic acids such as sulfinic acid, hydrosulfurous acid, phosphorous 
acid, hy drogenphosphorous acid, dihydrogenphosphorous acid, thiosulfuric acid and dithionous acid. 
Among these, those having particularly excellent effect of preventing contamination are sulfites. These 
reducing agents are preferably used in an amount ranging from 0.05 to 5% by weight on the basis of the 

30 weight of the developer practically employed. 

The developer and replenisher may also comprise organic carboxylic acids. Preferred are aliphatic and 
aromatic carboxylic acids having 6 to 20 carbon atoms. Specific examples of the aliphatic carboxylic acids 
are caproic acid, enanthylic acid, caprilic acid, lauric acid, myristic acid, palmitic acid and stearic acid with 
the alkanoic acids having 8 to 12 carbon atoms being particularly preferred. These aliphatic acids may be 

35 unsaturated ones having, in the carbon chain, double bonds or those having branched carbon chains. 

Examples of the aromatic carboxylic acids are compounds having carboxyl groups on the aromatic 
rings such as benzene, naphthalene and anthracene rings, for instance, o-chlorobenzoic acid, p-chloroben- 
zolc acid, o-hydroxybenzoic acid, p-hydroxybenzoic acid, o-aminobenzoic acid, p-aminobenzoic acid, 2,4- 
dihydroxybenzoic acid, 2.5-dihydroxybenzoic acid, 2,6-dihydroxybenzoic acid, 2,3-dihydroxybenzoic acid, 

40 3,5-dihydroxybenzoic acid, gallic acid, 1-hydroxy-2-naphthoic acid, 3-hydroxy-2-naphthoic acid. 2-hydroxy- 
1 -naphthoic acid, 1 -naphthoic acid and 2-naphthoic acid, with the hydroxynaphthoic acids being particularly 
effective. 

The foregoing aliphatic and aromatic carboxylic acids are preferably used in the form of sodium, 
potassium or ammonium salt for improving the solubility thereof in water. The amount of the organic 

45 carboxylic acids used in the developer is not restricted to a particular range. However, if they are used in an 
amount of less than 0.1% by weight, the desired effect thereof is not anticipated, while if they are used In 
an amount of more than 10% by weight, any further effect thereof is not anticipated and if other additives 
are simultaneously used, they intenrupt the dissolution thereof. Therefore, the amount of the carboxylic acids 
preferably ranges from 0.1 to 10% by weight and more preferably 0.5 to 4% by weight on the basis of the 

50 total weight of the developer practically used. 

The developer and replenisher used in the invention may optionally comprise currently known additives 
such as antifoaming agents, water softeners and/or organic boron compounds as disclosed in J. P. KOKOKU 
No. Hei 1-57895. Examples of water softeners include polyphosphoric acids and sodium, potassium and 
ammonium salts thereof; polyaminocarboxylic acids and salts thereof such as ethylenediaminetetraacetic 

55 acid, diethyl netriamin pentaacetic acid, triethylenet etraminehexaacetic acid, hydrox- 
yethylethylenediaminetriacetic acid, nitrilotriacetic acid, 1 ,2-diaminocyclohexanetetraacetic acid and 1,3- 
diamino-2-propanoltetraacetic acid, and ammonium, potassium and sodium salts thereof; aminotri- 
(methylenephosphonic acid), ethylenediaminetetra(methylenephosphonic acid), diethylenetriaminepenta- 
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(methylenephosphonic acid), trlethylenetetraminehexa(methylenephosphonic acid), 

hydroxyethylethylenediaminetri(methylenephosphonlc acid) and 1 -hy droxy ethane- 1 ,1-diphosphonic acid, 
and ammonium, potassium and sodium salts thereof. 

The optimum amount of the water softener varies depending on the chelating ability of a specific 
5 softener, the hardness and the amount of hard water used, but the amount thereof in general ranges from 
0.01 to 5% by weight and preferably 0.01 to 0.5% by weight on the basis of the total weight of the 
developer practically used. If the amount of the softener is less than the lower limit, the desired effect 
cannot be anticipated, while if it exceeds the upper limit, images are adversely affected and cause color 
blinding or the like. 

70 The balance of the developer and replenisher used in the invention is water, but they may optionally 
comprise other various additives commonly known in the art. 

It is preferred to prepare the developer and replenisher in the form of stock solutions having contents of 
the components higher than those practically used and diluted prior to use from the viewpoint of 
transportation. In this case, the contents are preferably selected such that each component does not cause 

75 separation and precipitation. 

The PS plate thus developed is in general subjected to post-treatments with washing-water, a rinsing 
solution containing, for instance, a surfactant and/or a desensitizing gum solution containing, for instance, 
gum arable and starch derivatives. The PS plate can be subjected to any combination of these post- 
treatments. 

20 Recently, there has been widely used an automatic developing machine for PS plates in the fields of 
plate-making and printing industries for rationalizing and standardizing the plate-making operations. This 
automatic developing machine in general comprises a developing zone and a post-treating zone and the 
developing zone comprises a device for transporting PS plates, tanks for accomodating processing 
solutions and a spray device. In this machine, a PS plate is developed by spraying each processing solution 
25 pumped up on the surface of the plate through a spray nozzle while continuously conveying the imagewise 
exposed plate. Recently, it has also been known a method in which a PS plate is conveyed and immersed 
in a processing solution contained in a tank by the action of dipped guid rolls to thus develop the plate. In 
such automatic development, the processing can be performed while supplementing a replenisher to each 
processing tank in proportion to the quantity of PS plates processed and the running time of the machine. 
30 The PS plate of the invention can be processed by a so-called throwaway-processing system in which 
the PS plate is processed with a substantially fresh processing solution. 

The lithographic printing plate obtained through the foregoing processing is fitted to an offset printing 
press to form a large number of copies. 

The present invention will hereinafter be explained in more detail with reference to the following non- 
35 limitative working Examples and the effect practically accomplished by the invention will also be discussed 
in detail in comparison with Comparative Examples. . 

Examples 1 to 10 and Comparative Examples 1 to 7 

40 An aluminum plate having a thickness of 0.3 mm was surface-grained with a nylon brush and an 
aqueous suspension of 400 mesh pumice stone and then sufficiently washed with water. After etching the 
plate by immersing in a 10% sodium hydroxide solution at 70 'C for 60 seconds and washing with running 
water, the plate was neutralized and washed with a 20% HNO3 solution and then washed with water. The 
plate was then electrolyticaily surface-roughened in a 1% aqueous solution of nitric acid at an anodic 

45 voltage, V a . of 12.7 V such that the quantity of electricity was 160 coulomb/dm^ using a sinusoidal 
alternating waved current. At this stage, the surface roughness thereof was determined to be 0.6 u 
(expressed in terms of the Ra unit). Then it was desmutted by immersing in a 30% aqueous solution of 
sulfuric acid at 55 ' C for 2 minutes and anodized in a 20% aqueous solution of sulfuric acid at a current 
density of 2 A/dm^ so that the thickness of the resulting anodised layer was 2.7 g/m^ to thus prepare a 

50 substrate. 

The following photosensitive solution was applied onto the surface of the aluminum plate thus treated in 
an amount of 2.5 g/m^ (weighed after drying) and then dried. 
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Photosensitive Solution 


Comoonent 


Amount (part by weight) 


Esterifled product of 1,2-diazonaphthoquinone-5 sulfonyl chloride and 


0.45 


pyrogallol/acetone resin (disclosed in Example 1 of U.S. Pat. No, 3,635,709) 




Cresol/formaldehyde novolak resin 


1.1 


2-(p-methoxyphenyl)-4,6-bis(trichloromethyl)-s-trla2ine 


0.02 


Oil Blue #603 (available from Orient Chemical Industries Co., Ltd.) 


0.01 


Megafac F-177 (fluorine atom-containing surfactant available from Dainippon 


0.004 


Ink and Chemicals, Inc.) 




Methyl ethyl ketone 


10 


Propylene glycol monomethyl ether 


10 



75 A mat layer was formed on the photosensitive layer thus applied by spraying a mat layer-forming resin 
solution on the surface thereof in the following manner. 

A mat layer-forming resin solution was prepared by dissolving a methyl methacrylate/ethyl 
acrylate/acryllc acid (charge weight ratio = 65:20:15) copolymer which had been partially converted into 
sodium salt (or optionally potassium or ammonium salt) in a concentration of 12% and a mat layer was 

20 formed by spraying the resin solution on the photosensitive layer with a rotary electrostatic spraying 
machine at a number of rotation of the spraying head of 25,000 rpm, a feed of the resin solution of 40 
ml/min, a voltage applied to the spraying head of -90 KV, an ambient temperature during coating of 25 * C 
and a relative humidity of 50%. Water vapor was sprayed on the coated surface 2.5 seconds after coating 
to humidify the coated layer and 3 seconds after the moistening, the coated layer was dried by blowing hot 

25 air (60 'C and humidity 10%) on the surface for 5 seconds. The averaged height of projections on the 
resulting mat layer was about 6 urn. the size of the projection was about 30 um on the average and the 
coated amount of the layer was 150 mg/m^. 

To 100 parts by weight of methyl ethyl ketone, there was dissolved 3.0 parts by weight of A: a phenoxy 
resin (PhenoToto YP-50, available from Toto Chemical Industry Co.. Ltd.), B: a saturated copolymerized 

30 polyester resin (Kemit K-1294, available from Toray Industries, Inc.), C: a polyvinyl butyral resin (Denka 
Butyral 3000-K, available from Denki Kagaku Kogyo K.K.), D: a polyvinyl butyral resin (S-LEC BM-1, 
available from Sekisui Chemical Co.. Ltd.). E: a polyvinyl butyral resin (S-LEC BL-S, available from Sekisui 
Chemical Co., Ltd.), F: a saturated copolymerized polyester resin (Kemit K-1089, available from Toray 
Industries, Inc.), G: a polyurethane resin (Desmolac 2100, available from Nippon Polyurethane Industry Co., 

35 Ltd.), H: a saturated copolymerized polyester resin (Kemit R-248, available from Toray Industries, Inc.) or I: 
a polyurethane resin (Estane #5715, available from Monsanto Company) and then 0.05 part by weight of 
Megafac F-177 (a fluorine atom-containing surfactant, available from Dainippon Ink and Chemicals, Inc.) was 
dissolved in each solution to give each back coat solution. Each back coat solution was applied onto the 
back face of the PS plate produced above to a thickness of 0.1 to 10.0 um (determined after drying) to thus 

40 give PS plates 1 to 15. A comparative PS plate 16 in which any back coat layer was not applied was also 
prepared. 

Each of these PS plates was cut into sheets of 1003 mmx 800 mm (30 sheets for each PS plate). 
These 30 sheets were put in piles and sandwiched between two sheets of paper board having a thickness 
of about 0.5 mm, then four corners thereof were fixed by an adhesive tape and the resulting assembly was 

45 packaged in aluminum kraft paper. The package was further packed in a corrugated cardboard box, fixed by 
an adhesive tape and then subjected to a trucking test. The same test was performed, by way of 
comparison, while each PS plate was sandwiched between two sheets of slip paper (i.e., an interleaf) having 
a thickness of about 40 urn and laminated with polyethylene film of 10 um (Sample 17). The PS plates 
were examined on whether scratches were formed on the photosensitive layer or not. The results thus 

50 obtained are summarized In Table 1 . 

Then 1,500 sheets each of these 17 kinds of PS plates were put in piles and sandwiched between two 
backplates of iron, fastened with bolts for a large-scale transportation and stored in this condition for 5 
months. Thereafter, the bolts were unfastened and the adhesion between the neighbouring PS plates was 
evaluated. The results (presence or abs nee of adhesion and peeling off of the films) are summarized in 

55 Table 1. 

The formation of scratches on the photosensitive layer due to vibration during transportation could be 
inhibited by the application of various resins as back coat layers. The results indicate that the use of resins 
having glass transition points of not less than 20 • C is required for preventing the adhesion between PS 
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plates upon packaging a large number of PS plates in piles and corresponding peeling off of the films. 
Preferred results were obtained when resins having glass transition points of not less than 30 *C were 
used. 

Then each of the foregoing 16 kinds of PS plates was cut into a sheet having a size of 1310 mmx 1050 
5 mm and imagewise exposed to light from a 3 KW metal halide lamp at a distance of 1m through an original 
film for 60 seconds. 

To a developing bath of a commercially available automatic developing machine PS-900D (available 
from Fuji Photo Film Co.. Ltd.) equipped with a dip-type developing bath, there was charged a developer 
comprising a potassium silicate aqueous solution having a molar ratio: [ SiOa ] / [ M2O ] of 1.2 and an Si02 
10 content of 1.5 (% by weight) and 0.04% by weight of an amphoteric surfactant, i.e., N-alkyl-N,N- 
dihydroxyethyl betaine and the foregoing imagewise exposed PS plates were then processed. As a result, 
all of Samples of the invention could be developed without any trouble and any peeling off of the back coat 
layers was not observed. 

Table 1 





Ex. 


Sample 


G.T.P. 


Thickness 


Scratches Formed 


Adhesion Du- 


20 






(*1) 


of Back 


During Transport- 


ring Storage 




No, 


NO. 


("C ) 


Coat, u m 


ation (*2) 


in Piles(*3) 




1 


1 


100 


0.2 


None 


None 


25 


2 


2 


100 


5.0 


None 


None 




3 


3 


67 


0.2 


None 


None 


30 


4 


4 


65 


0.2 


None 


None 




5 


5 


65 


5.0 


None 


None 




1- 


6 


65 


10.0 


None 


observed 


35 


6 


7 


62 


0.2 


None 


None 



40 



45 



50 



55 
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7 


8 


54 


0.2 


None 


None 




8 


9 


43 


0.2 


None 


None 


s 


9 


10 


30 


0.2 


None 


None 




10 


11 


30 


5.0 


None 


None 


10 




12 


30 


10.0 


None 


observed 


J 


1 "a 


18 


0.2 


None 


uDserveQ 




4- 


14 


18 


5.0 


None 


observed 


15 


5- 


15 


18 


7.5 


None 


observed 




6- 


16 






observed 


observed 




7- 


17 


(interleaf was used) 


None 


None 



*: Comparative Example. 

*1: Glass transition point of the resin used for the back 
coat layer. 

*2i Presence or absence of scratches on the photosensitive 
layer during transportation. 

30 

*3: Adhesion between the photosensitive layer and the back 
face of the PS plate during storing the PS plates put in piles. 



Examples 11 to 17 and Comparative Examples 8 and 9 

An aluminum plate having a thickness of 0.24 mm was surface-grained with a nylon brush and an 
40 agueous suspension of 400 mesh pumice stone and then sufficiently washed with water. After etching the 
plate by immersing in a 10% sodium hydroxide solution at 70°C for 20 seconds and washing with running 
water, the plate was neutralized and washed with a 20% HNO3 solution and then washed with water. The 
plate was then electrolytically surface-roughened in a 0.7% aqueous solution of nitric acid at an anodic 
voltage, V a , of 12.7 V such that the quantity of electricity was 400 coulomb/dm^ using a sinusoidal 
45 alternating waved current. Then the plate was treated in a 10% sodium hydroxide aqueous solution so that 
the amount of aluminum dissolved was 0.9 g/m^ . After washing with water and neutralizing and washing the 
plate in a 20% nitric acid solution to desmut the plate, the plate was anodized in a 18% aqueous solution of 
sulfuric acid so that the thickness of the resulting anodized layer was 3 g/m^ . Thereafter, the plate was 
treated with a 2% sodium silicate aqueous solution maintained at 30 ° C for 30 seconds to thus prepare a 
50 substrate. 

The following photosensitive solution was prepared and applied onto the surface of the substrate thus 
treated in an amount of 2.5 g/m^ (weighed after drying) and then dried. 
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Photosensitive Solution 



Component 



Amount (part by weight) 



70 



5 



Esterified product of 1 .2-diazonaphthoquinone'5-sulfonyl chloride and 
pyrogallol/acetone resin (disclosed in Example 1 of U.S. Pat No. 3,635,709) 
Cresol/formaldehyde novolak resin 
Phthalic anhydride 

4-(p-N-(p-hydroxybenzoyl)aminophenyl)-2.6-bis-(trichloromethyl)-s-trlazine 

Victoria Pure Blue (available from Hodogaya Chemical Co., Ltd.) 

Megafac F-177 (fluorine atom-containing surfactant available from Dainlppon 

Ink and Chemicals, Inc.) 

Methyl ethyl ketone 

Propylene glycol monomethyl ether 



15 
15 



0.76 



1.9 

0.2 

0.02 

0.03 

0.006 



A mat layer was formed on the photosensitive layer thus applied by spraying a mat layer-forming resin 
solution on the surface thereof in the following manner. 

A mat layer-forming resin solution was prepared by dissolving, in water, a methyl methacry late/ethyl 
acrylate/2-acrylamido-2-methylpropanesulfonic acid (charge weight ratio = 50:30:20) in a concentration of 

20 14% and a mat layer was formed by spraying the resin solution on the photosensitive layer with a rotary 
electrostatic spraying machine at a number of rotation of the spraying head of 25,000 rpm, a feed of the 
resin solution of 40 ml/min, a voltage applied to the spraying head of -90 KV, an ambient temperature 
during coating of 25" C and a relative humidity of 50%. Water vapor was sprayed on the coated surface 2. 5 
seconds after coating to humidify the coated layer and 3 seconds after the moistening, the coated layer was 

25 dried by blowing hot air (60 'C and humidity 10%) on the surface for 5 seconds. The averaged height of 
projections on the resulting mat layer was about 5 um. the size of the projection was 25 to 40 um and the 
coated amount of the layer was 120 mg/m^. 

To a mixture of 30 parts by weight of ethylene glycol monomethyl ether and 70 parts by weight of 
methyl ethyl ketone, there was dissolved 3.0 parts by weight of a polyvinyl butyral resin (Denka Butyral 

30 3000-K, available from Denki Kagaku Kogyo K.K.; glass transition point = 65 •C ) and then 0.03 part by 
weight of Megafac F-177 (a fluorine atom-containing surfactant, available from Dainlppon Ink and Chemicals, 
Inc.) to give a back coat solution. The back coat solution was applied onto the back face of the PS plate 
produced above in a thickness of 0.1, 0.2, 0.5, 1.0, 2.5, 5.0, 7.5. 10 and 15 um (determined after drying) 
and then dried to thus give PS plates 1 8 to 26 (Table2). 

35 The same transportation test and adhesion test under a large-scale packaged condition used in 
Example 1 were perfomned using these PS plates prepared. The results obtained are listed in Table 2, 
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Table 2 



10 



15 



20 



25 



Ex . 




XilX^JVllwOO 








No 






** III / 




in^ xn xrXJ.es^ ^) 




18 


0.01 






None 


12 


IQ 


0 2 

V • X 




None 


None 


13 


20 

X w 






IN one 


Mone 


14 


21 


1.0 




None 


None 


15 


22 


2.5 




None 


None 


16 


23 


5.0 




None 


None 


17 


24 


7.5 




None 


None 


8- 


25 


10 




None 


observed 


9* 


26 


15 




None 


observed 



30 



35 



*: Comparative Example. 

*1: Presence or absence of scratches on the photosensitive 
layer during transportation. 

*2: Adhesion between the photosensitive layer and the back 
face of the PS plate during storing the PS plates put in piles. 



40 Examples 18 to 26 and Comparative Examples 10 to 16 

A plurality of PS plates were prepared by surface-treating substrates and applying photosensitive layers 
according to the same procedures and photosensitive solution used in Example 1 . 

Two back coat solutions were prepared by dissolving 3.0 parts by weight of a polyester resin (Kemit K- 
45 1294. Tg (glass transition point) = 67' C ; available from Toray Industries, Inc.) in 100 parts by weight of 
methyl ethyl ketone, and dissolving 3. 0 parts by weight of another polyester resin (Kemit K-1089, available 
from Toray Industries, Inc.) In a mixed solvent comprising 60 parts by weight of methyl ethyl ketone and 40 
parts by weight of toluene and then further dissolving 0.05 part by weight each of Megafac F-177 (fluorine 
atom-containing surfactant available from Dainippon Ink and Chemicals, Inc.) and 0.2 part by weight each of 
50 Victoria Pure Blue BOH (dye available from Hodogaya Chemical Co.. Ltd.) in the foregoing two solutions. 
These back coat solutions were applied onto the back faces of the PS plates prepared above to thicknesses 
of 0.2 and 5.0 um (determined after drying) and then dried. 

The following mat layer-forming solution was applied onto the photosensitive layers of the foregoing PS 
plates while variously changing the coating conditions using a rotary electrostatic spray coating machin to 
55 form mat layers shown in Table 3 and to thus give PS plates 27 to 38. On the other hand, PS plates 39 to 
42 which were free of back coat were also prepared by way of comparison. 

A mat layer-forming resin solution was prepared by dissolving a methyl methacrylate/ethyl 
acrylate/acrylic acid (charge weight ratio = 65:20:15) copolymer which had been partially converted into 
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sodium salt In a concentration of 12%. The mat layer was formed at an ambient temperature during coating 

of 25 • C and a relative humidity of 50%. Water vapor was sprayed on the coated surface 2.5 seconds after 

coating to humidify the coated layer and 3 seconds after the moistening, the coated layer was dried by 

blowing hot air (60 ' C and humidity 10%) on the surface for 5 seconds. 
5 These 20 kinds of PS plates each was packaged in the same manner used in Example 1 and subjected 

to the trucking test. The results are listed in Table 3. 

The formation of scratches due to the vibration during the transportation could be eliminated by the 

application of the back coat, but it could not be eliminated when the averaged diameter of projections on 

the mat layer was large and the back coat layer was thick. 
10 Then 1.500 sheets each of 20 kinds of these PS plates were put in layers and the adhesion between the 

neighbouring PS plates under a large-scale transportation condition was determined in the same manner 

used in Example 1 . The results (presence or absence of adhesion and the corresponding peeling off of the 

photosensitive layer) are listed In Table 3. 

The adhesion between the photosensitive layer of the PS plate and the back face of another PS plate 
75 and corresponding peeling off of the photosensitive layer could be prevented by the application of the back 

coat layer, but these phenomena could not be suppressed when the averaged diameter of projections on 

the mat layer was great and the back coat layer was thick. 



20 Table 3 



Ex. 


Sample 


Back Coat 


Mat Layer 


Scratch 


Adhesion Du- 








Thickness 


D.. 


H 


Coated 


Formed 


ring Storage 


No. 


No. 




(urn) - 


u m 


u m 


Amount 


(*1) 


(*2) 


18 


27 


K- 


-1294, 0.2 


30 


4.5 


25(mg/m» ) None 


None 


19 


28 




ditto 


60 


7.2 


85 


None 


None 


20 


29 




ditto 


100 


9.5 


150 


None 


None 


10- 


30 




ditto 


200 


15.0 


300 


observed 


observed 


21 


31 


K- 


-1294, 5.0 


30 


4.5 


25 


None 


None 


22 


32 




ditto 


60 


7.2 


85 


None 


None 


23 


33 




ditto 


100 


9.5 


150 


None 


None 


11* 


34 




ditto 


200 


15.0 


300 


observed 


observed 


24 


35 


K- 


■1089, 0.2 


30 


4.5 


25 


None 


None 


25 


36 




ditto 


60 


7.2 


85 


None 


None 
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26 


37 


ditto 


100 


9,5 


150 


None 


None' 


12* 


38 


ditto 


200 


15,0 


300 


observed 


observed 


13- 


39 


no back coat 


30 


4.5 


25 


observed 


observed 


14* 


40 


ditto 


60 


1.2 


85 


observed 


observed 


15' 


41 


ditto 


100 


9.5 


150 


observed 


observed 


16* 


42 


ditto 


200 


15.0 


300 


observed 


observed 



Comparative Exainple. 

75 

*1: Scratches formed on the photosensitive layer during 
transportation . 

20 *2: Adhesion between the photosensitive layer and the back 

face during storing PS plates in piles. 



25 

Examples 27, 28; Comparative Examples 17, 18 

An aluminum plate having a thickness of 0.2 mm was surface-grained with a nylon brush and an 
aqueous suspension of 400 mesh pumice stone and then sufficiently washed with water. After etching the 

30 plate by immersing in a 10% sodium hydroxide solution at 70 •C for 60 seconds and washing with running 
water, the plate was electrolytically surface-roughened in a 1% aqueous solution of nitric acid at an anodic 
voltage, V a . of 12.7 V such that the quantity of electricity was 160 coulomb/dm^ using a sinusoidal 
alternating waved current. Then it was desmutted by immersing in a 30% aqueous solution of sulfuric acid 
at 55' C for 2 minutes, anodized in a 20% aqueous solution of sulfuric acid at a current density of 2 A/dm^ 

35 so that the thickness of the resulting anodized layer was 2.7 g/m^ and further hydrophilized with a 2% 
aqueous solution of No. 3 sodium silicate at 70* C to thus prepare a substrate. 

The following photosensitive solution was applied onto the surface of the aluminum plate thus treated in 
an amount of 1.7 g/m^ (weighed after drying) and then dried. 



Photosensitive Solution 


Component 


Amount (part by weight) 


PFe salt of p-diazodiphenylamine/paraformaldehyde 


0.12 


condensate 




2-hydroxyethyl methacrylate copolymer (prepared by the 


2.0 


method disclosed in Example 1 of U.K. Pat. No. 1 ,505,739) 




Victoria Pure Blue BOH (available from Hodogaya Chemical 


0.03 


Co., Ltd.) 




Megafac F-177 (fluorine atom-containing surfactant 


0.006 


available from Dainippon ink and Chemicals. Inc.) 




2-methoxyethanol 


15 


methanol 


10 


ethylene chloride 


5 



55 

A mat layer was formed on the photosensitive layer thus applied by spraying a mat layer-forming resin 
solution on the surface thereof in the following manner. 
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A mat layer-forming resin solution was prepared by dissolving a methyl methacrylate/ethyl acrylate/2- 
acrylamido-2 methylpropanesulfonic acid (charge weight ratio = 50:30:20) copolymer in a concentration of 
14% and a mat layer was formed by spraying the resin solution on the photosensitive layer with a rotary 
electrostatic spraying machine at a number of rotation of the spraying head of 25,000 rpm, a feed of the 

5 resin solution of 40 ml/min, a voltage applied to the spraying head of -90 KV, an ambient temperature 
during coating of 25 ' C and a relative humidity of 50%. Water vapor was sprayed on the coated surface 2.5 
seconds after coating to humidify the coated layer and 3 seconds after the moistening, the coated layer was 
dried by blowing hot air (60 and humidity 10%) on the surface for 5 seconds. The averaged height of 
projections of the resulting mat layer was about 5 um, the size of the projection was about 25 urn on the 

10 average and the coated amount of the layer was 130 mg/m^ , 

To 100 parts by weight of methyl ethyl ketone, there were dissolved 3.0 parts by weight each of a 
phenoxy rosin (PhonoToto YP-50, available from Toto Chemical Industry Co., Ltd.) and a saturated 
copolymerizod p>olyostor resin (Kemit K-1294, available from Toray Industries, Inc.) and then 0.05 part by 
weight of Megafac F-177 (a fluorine atom-containing surfactant, available from Dainippon Ink and Chemicals, 

75 Inc.) was dissolved in the solution to give a back coat solution. The back coat solution was applied onto the 
back face of the PS plate produced above in a thickness of 0.2 um (determined after drying) to thus give 
PS plates 43 and 44. A comparative PS plate 45 in which any back coat layer was not applied was also 
prepared. 

These 3 kinds of negative-working PS plates were packaged and subjected to a trucking test in the 
20 same manner used in Example 1. The same test was performed, by way of comparison, while each PS 
plate (Sample 45) was sandwiched between two sheets of slip paper having a thickness of about 40 um and 
laminated with polyethylene film of 10 um (Sample 46). The PS plates were examined on whether scratches 
were formed on the photosensitive layer or not. The results thus obtained are summarized in Table 4. 

Then these four kinds of PS plates each was subjected to 5 month-storage test under a large-scale 
25 transportation condition in the same manner used in Example 1. Thus, the adhesion between the 
neighbouring PS plates was evaluated. The results (presence or absence of adhesion and peeling off of the 
films) are summarized in Table 4. 

The formation of scratches on the photosensitive layer due to vibration during transportation could be 
inhibited by the application of a back coat layer, in case of negative-working PS plates and the adhesion 
30 and corresponding peeling off of the films could likewise be inhibited. 



Table 4 



Ex • Sample 



Back Coat Resin Thickness 



Scratches Adhesion Du- 



35 



Trade 



Tg 



of 



Back 



Formed 



ring Storage 



NO. No. 



Name 



CC ) Coat>tf m 



(*1) 



in Piles (*2) 



40 



45 



50 



55 
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10 



15 



20 



None None 
observed observed 
None None 



27 43 PhenoToto 100 0.2 None None 

YP-50 

28 44 Kemit K-1294 67 0.2 
17' 45 None 
18* 46 (interleaf was used) 

*; Comparative Example. 

*1: Scratches formed on the photosensitive layer during 
transportation . 

*2: Adhesion between the photosensitive layer and the back 
face during storing PS plates put in piles. 



Example 29; Comparative Examples 19, 20 

25 An aluminum plate having a thickness of 0.3 mm was surface-grained with a nylon brush and an 
aqueous suspension of 400 mesh pumice stone and then sufficiently washed with water. After etching the 
plate by immersing in a 10% sodium hydroxide solution at 70 'C for 60 seconds and washing with running 
water, the plate was neutralized and washed with a 20% HNO3 solution and then washed with water. The 
plate was then electrolytically surface-roughened in a 1% aqueous solution of nitric acid at an anodic 

30 voltage, V a . of 12.7 V such that the quantity of electricity was 160 coulomb/dm^ using a sinusoidal 
alternating waved current. At this stage, the surface roughness thereof was determined to be 0.6 a 
(expressed in terms of the Ra unit). Then it was desmutted by immersing in a 30% aqueous solution of 
sulfuric acid at 55 * C for 2 minutes and anodized in a 20% aqueous solution of sulfuric acid at a current 
density of 2 A/dm^ so that the thickness of the resulting anodized layer was 2.7 g/m^ to thus prepare a 

35 substrate. 

The following photosensitive solution was applied onto the surface of the aluminum plate thus treated in 
an amount of 2.5 g/m^ (weighed after drying) and then dried. 



Photosensitive Solution 


Component 


Amount (part by weight) 


Esterified product of 1,2-diazonaphthoquinone-5-sulfonyl chloride and 


0.45 


pyrogallol/acetone resin (disclosed in Example 1 of U.S. Pat. No. 3,635,709) 




Cresol/formaldehyde novolak resin 


1.1 


2-(p-methoxyphenyl)-4,6-bis(trichloromethyl)-s-tria2ine 


0.02 


Oil Blue (available from Orient Chemical Industries Co.. Ltd.) 


0.01 


Megafac F-177 (fluorine atom-containing surfactant available from Dalnippon 


0.004 


Ink and Chemicals, Inc.) 




Methyl ethyl ketone 


10 


Propylene glycol monomethyl ether 


10 



A mat layer was formed on the photosensitive layer thus applied by spraying a mat layer-forming resin 
solution on the surface thereof in the following manner. 

A mat layer-forming resin solution was prepared by dissolving a methyl methacrylate/ethyl 
acrylate/acrylic acid (charge weight ratio = 65:20:15) copolymer which had been partially converted into 
sodium salt (or optionally potassium or ammonium salt) in a concentration of 12% and a mat layer was 
formed by spraying the resin solution on the photosensitive layer with a rotary electrostatic spraying 
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machine at a number of rotation of the spraying head of 25,000 rpm, a feed of the resin solution of 40 
ml/min. a voltage applied to the spraying head of -90 KV, an ambient temperature during coating of 25 * C 
and a relative humidity of 50%. Water vapor was sprayed on the coated surface 2.5 seconds after coating 
to humidify the coated layer and 3 seconds after the moistening, the coated layer was dried by blowing hot 

5 air (60 and humidity 10%) on the surface for 5 seconds. The averaged height of projections of the 
resulting mat layer was about 6 um, the size of the projection was about 30 urn on the average and the 
coated amount of the layer was 1 50 mg/m^ . 

To 100 parts by weight of methyl ethyl ketone, there was dissolved 3.0 parts by weight of a saturated 
copolymerized polyester resin (comprising terephthalic acid, isophthalic acid, ethylene glycol and neopentyl 

10 glycol in a ratio of 1:1:1:1, having a molecular weight of 18,000 and a glass transition point (Tg) of 67'C ) 
and then 0.05 part by weight of Megafac F-177 (a fluorine atom-containing surfactant, available from 
Dainippon Ink and Chemicals, Inc.) was dissolved in the solution to give a back coat solution. The back coat 
solution was applied onto the back face of the PS plate produced above to a thickness of 0.1 to 10.0 um 
(determined after drying) and then dried to thus give a PS plate 47. A comparative PS plate 48 in which any 

75 back coat layer was not applied was also prepared. 

Each of these PS plates was cut into sheets of 1003 mmx 800 mm (30 sheets for each PS plate). 
These 30 sheets were put in piles and sandwiched between two sheets of paper board having a thickness 
of about 0.5 mm, then four corners thereof were fixed by an adhesive tape and the resulting assembly was 
packaged in aluminum kraft paper. The package was further packed in a corrugated cardboard box, fixed by 

20 an adhesive tape and then subjected to a trucking test. The same test was performed, by way of 
comparison, while each PS plate (Sample 48) was sandwiched between two sheets of slip paper having a 
thickness of about 40 um which had been laminated with polyethylene film of 10 um (Sample 49). The PS 
plates were examined on whether scratches were formed on the photosensitive layer or not after the 
transportation. The results thus obtained are summarized in Table 5. 

25 Then 1,500 sheets of each kind of PS plate were put in piles and sandwiched between two backplates 
of iron, fastened with bolts for a large-scale transportation and stored in this condition for 5 months. 
Thereafter, the bolts were unfastened and the adhesion between the neighbouring PS plates was evaluated. 
The results (presence or absence of adhesion and peeling off of the films) are summarized in Table 5. 

The formation of scratches on the photosensitive layer due to vibration during transportation could be 

30 inhibited by the application of the back coat layer of the saturated copolymerized polyester resin. In 
addition, the used of such a back coat inhibited any adhesion under a large-scale packaged condition and 
corresponding peeling off of the films. 

Then each of the foregoing PS plates 47 and 48 was cut into a large number of sheets each having a 
size of 1310 mmx 1050 mm and imagewise exposed to light from a 3 KW metal halide lamp at a distance 

35 of 1m through an original film for 60 seconds. 

To a developing bath of a commercially available automatic developing machine PS-900D (available 
from Fuji Photo Film Co., Ltd.) equipped with a dip-type developing bath, there was charged a developer 
comprising a potassium silicate aqueous solution having a molar ratio: [ SIO2 ] / [ K20 ] of 1.2 and an Si02 
content of 1.5 (% by weight) and 0.04% by weight of an amphoteric surfactant, i.e., N-alkyl-N,N- 

40 dihydroxyethyl betaine and the foregoing imagewise exposed PS plates were then processed in the 
developing bath maintained at 30 *C at a dipping time of 12 seconds. As a result, all of Samples of the 
invention could be developed without any trouble and any peeling off of the back coat from the PS plate 47 
was not observed. 

Then the foregoing Imagewise exposed PS plates 47 and 48 were separately processed under the 
45 aforementioned automatic developing conditions using an aqueous solution of potassium silicate having a 
molar ratio: [ Si02 ] / [ K2O ] of 0.45 and an Si02 content of 0.98 (% by weight) as a replenisher at a rate of 
30 plates/day over one month. In this respect, the reduction in the activity of the developer due to 
processing of the PS plates and carbon dioxide in the air was detected by a built-in conductivity sensor of 
PS-900D and the replenisher was supplemented by a feedback control system using a computer to thus 
50 maintain the activity of the developer. The check of the activity was performed by developing a PS plate 
which was gradually exposed to light while the quantity of light was stepwise changed using Step Tablet 
(comprising 15 steps and having an optical density difference of 0.15), reading the number of step where an 
Image remained in proportion to the quantity of irradiated light and comparing the number of step to that 
observed at the Initial stage of the processing. The results of the running processing are listed in Table 5. 
65 As seen from the results, insolubles were not formed during the processing of the PS plate of the invention 
provided with the back coat and thus stable processing could be ensured. In case of the conventional PS 
plate 48 (Comparative Example 19). however, insolubles were formed due to the dissolution of aluminum 
oxide and this resulted in various troubles such as the contamination of the processed plate, clogging of 
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spray nozzles and filters and the deposition of white precipitates on the surface of rollers. Moreover, any 
stable activity of the developer was not ensured. 

Table 5 

Ex. Sample Thickness Scratches Formed on Adhesion 

of Back Photosensitive layer During 

NO. NO. Coat ( u m) Upon Transportation Storage (*1 ) 
29 47 0.2 None None 
19* 48 — observed observed 
20* 49 (use of interleaf) None None 



^° Table 5 (continued) 

Ex. Suitability of Running Processing 

Change in Activity Formation of 

No . of Developer Insolubles 

29 ±0.5 step None 

19* ±2.5 step observed 

20' 

Comparative Example. 
*1: Adhesion between the photosensitive layer and the back 
face during storing the PS plates put in piles. 

Examples 30 to 36; Comparative Examples 21 and 22 

The same procedures used in Example 29 were repeated except that the coated amounts of the back 
45 coat layers were changed to those listed in Table 6 to prepare positive-working PS plates 50 to 58 and the 
same tests performed in Example 29 were carried out. The results thus obtained are summarized in Table 
6. 
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30 



35 



40 



50 
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Table 6 





Ex. No. 


Samp-le No. 


Thickness of Back Coat um 


Scratches Formed on 


Adhesion Between 










Photosensitive Layer 


Photosensitive layer 


5 








During Transportation 


and Back Face During 
Storing in Piles 




30 


50 


0.01 


None 


None 




31 


51 


0.2 


None 


None 


10 


32 


52 


0.5 


None 


None 




33 


53 


1.0 


None 


None 




34 


54 


2.5 


None 


None 




35 


55 


5.0 


None 


None 




36 


56 


7.5 


None 


None 


15 


21 


57 


10 


None 


observed 




22 


58 


15 


None 


observed 



Examples 37 to 39; Comparative Examples 23 to 25 

An aluminum plate having a thickness of 0.24 mm was surface-grained with a nylon brush and an 
aqueous suspension of 400 mesh pumice stone and then sufficiently washed with water. After etching the 
plate by immersing in a 10% sodium hydroxide solution at 70 '0 for 20 seconds and washing with running 
water, the plate was neutralized and washed with a 20% HNO3 solution and then washed with water. The 
plate was then electrolytically surface-roughened in a 0.7% aqueous solution of nitric acid at an anodic 
voltage, V a , of 12.7 V such that the quantity of electricity was 400 coulomb/dm^ using a sinusoidal 
alternating waved current. Then the plate was treated in a 10% sodium hydroxide aqueous solution so that 
the amount of aluminum dissolved was 0.9 g/m^ . After washing with water and neutralizing and washing the 
plate in a 20% nitric acid solution to desmut the plate, the plate was anodized in a 18% aqueous solution of 
sulfuric acid so that the thickness of the resulting anodized layer was 3 g/m^ . Thereafter, the plate was 
treated with a 2% sodium silicate aqueous solution maintained at 30 * C for 30 seconds to thus prepare a 
substrate. 

Then six kinds of back coat solutions each was prepared by dissolving, in a mixture comprising 50 parts 
by weight of methytethyl ketone and 50 parts by weight of toluene, 3.0 parts by weight of a saturated 
copolymerized polyester resin (Kemit R-99, Tg = -19 'C ; Kemit R-185, Tg = 8 'C ; Kemit R-282, Tg = 
15 "^C ; Kemit K-1089, Tg = 43 ' C ; Kemit K-1294, Tg = 67 "C ; or Kemit K-588, Tg = 100" C , these 
are all available from Toray Industries, Inc.), 0.05 part by weight of Megafac F-177 (fluorine atom-containing 
surfactant available from Dainippon Ink and Chemicals, Inc.) and 0.2 part by weight of Victoria Pure Blue 
BOH (dye available from Hodogaya Chemical Co., Ltd.). Each back coat solution was applied to the surface 
of the aluminum plate opposite to the grained surface thereof to a thickness of 0.2 um (determined after 
drying) and then dried. 

Then the following photosensitive solution was prepared and applied onto the grained surface of the 
substrate thus treated in an amount of 2.5 g/m^ (weighed after drying) and then dried to give PS plates 59 
to 64. 

45 



50 



55 
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Photosensitive Solution 


Component 


Amount (part by weight) 


Esterified product of 1,2-diazonaphthoquinone-5 sulfonyl chloride and 


0.76 


pyrogallol/acetone resin (disclosed in Example 1 of U.S. Pat. No. 3.635.709) 




Cresol/formaldehyde novolak resin 


1.9 


Phthalic anhydride 


0.2 


4-(p-N-(p-hydroxybenzoyl)aminophenyl)-2,6-bis-(trichloromethyl)-s-tria2ine 


0.02 


Victoria Pure Blue BOH (available from Hodogaya Chemical Co., Ltd.) 


0.03 


Megafac F-177 (fluorine atom-containing surfactant available from Dainippon 


0.006 


Ink and Chemicals, Inc.) 




Methyl ethyl ketone 


15 


Propylene glycol monomethyl ether 


15 



75 

A mat layer was then formed on the photosensitive layers of the PS plates 59 to 64 by spraying a mat 
layer-forming resin solution on the surface thereof in the following manner. 

A mat layer-forming resin solution was prepared by dissolving, in water, a methyl meth aery late/ethyl 
acrylate/2-acrylamido-2-methylpropanesulfonic acid (charge weight ratio = 50:30:20) copolymer in a con- 

20 centratlon of 14% and a mat layer was formed by spraying the resin solution on the photosensitive layer 
with a rotary electrostatic spraying machine at a number of rotation of the spraying head of 25,000 rpm. a 
feed of the resin solution of 40 ml/min, a voltage applied to the spraying head of -90 KV, an ambient 
temperature during coating of 25 'C and a relative humidity of 50%. Water vapor was sprayed on the 
coated surface 2.5 seconds after coating to humidify the coated layer and 3 seconds after the moistening. 

25 the coated layer was dried by blowing hot air (60 'C and humidity 10%) on the surface for 5 seconds. The 
averaged height of projections on the resulting mat layer was about 5 um, the size of the projection was 25 
to 40 um and the coated amount of the layer was 120 mg/m^. 

The PS plates thus produced were subjected to the same trucking test and the adhesion test under a 
large-scale packaged condition, in the same manner used in Example 29. The results obtained are listed in 

30 Table 7. 



Table 7 



Ex. 


Sample 


Back Coat 


Resin 


Scratches 


Adhesion Du- 






Name 


Tg 


Formed 


ring Storage 


NO. 


NO. 




(V ) 


(*!) 


in Piles (*2) 


23- 


59 


R-99 


-19 


None 


observed 


24* 


60 


R-185 


8 


None 


observed 


25- 


61 


R-282 


15 


None 


observed 


37 


62 


K-1089 


43 


None 


None 



50 



38 63 

39 64 



K-1294 
K-588 



67 
100 



None 
None 



None 
None 
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*: Comparative Example. 

*1: Scratches formed on the photosensitive layer during 
transportation . 

*2: Adhesion between the photosensitive layer and the back 
face during storing PS plates put in piles. 



Example 40 

IS An aluminum plate having a thickness of 0.30 mm was surface-grained with a nylon brush and an 
aqueous suspension of 400 mesh pumice stone and then sufficiently washed with water. After etching the 
plate by immersing in a 10% sodium hydroxide solution at 70**C for 60 seconds and washing with running 
water, the plate was neutralized and washed with a 20% HNO3 solution and then washed with water. The 
plate was then electrolytically surface-roughened in a 1% aqueous solution of nitric acid at an anodic 

20 voltage, V a . of 12.7 V such that the quantity of electricity was 160 coulomb/dm^ using a sinusoidal 
alternating waved current. At this stage, the surface roughness thereof was determined to be 0.6 u 
(expressed in terms of the Ra unit). Then it was desmutted by Immersing In a 30% aqueous solution of 
sulfuric acid at 55 C for 2 minutes and anodized in a 20% aqueous solution of sulfuric acid at a current 
density of 2 A/dm^ for 2 minutes so that the thickness of the resulting anodized layer was 1 .5 g/m^ to thus 

26 prepare a substrate. 

Then, after immersing the plate in a 2.5% aqueous solution of sodium silicate maintained at 70 " C for 
one minute, washing with water and drying, the back coat solution used in Example 29 was applied to the 
surface of the plate opposite to the grained surface thereof to a thickness of 0.2 um (determined after 
drying). 

30 The following photosensitive solution I was applied onto the grained surface of the aluminum plate thus 
treated in an amount of 1.5 g/m^ (weighed after drying) and then dried at 80* C for 2 minutes to give a 
negative-working PS plate provided with a back coat layer. 



Photosensitive Solution 1 


Component 


Amount 




(part by weight) 


Methyl 


5 


methacrylate/N-(6-(methacryloyloxy)hexyl)-2,3-dimethylmaleimide/- 




methacrylic acid (molar ratio = 10/60/30) copolymer (Mw = 3.5 x 




1 0* (GPC); Tg = about 40 ^ C (DSC)) 




3-Ethoxycarbonyl-7-methyl-thioxanthone 


0.25 


Dodecylbenzenesutfonate of co-condensate of 


0.20 


4-diazo-diphenylamine. phenoxy acetic acid and formaldehyde 




Propylene glycol monomethyl ether 


50 


Methyl ethyl ketone 


50 


Megafac F-177 (fluorine atom-containing surfactant available from 


0.03 


Dainippon Ink and Chemicals. Inc.) 




Victoria Pure Blue BOH (available from Hodogaya 


0.10 


Chemical Co., Ltd.) 





A mat layer was formed on the photosensitive layer thus applied by spraying a mat layer-forming resin 
solution on the surface of the photosensitive layer in the following manner. 
55 A mat layer-forming solution was prepared by dissolving, in water, a mat layer-forming resin: methyl 
methacry late/ethyl acrylate/2-acrylamido-2-methylpropanesulfonic acid (charge weight ratio = 50:30:20) 
copolymer in a concentration of 14% and sprayed on the photosensitive layer using a rotary electrostatic 
spraying machine at a number of revolution of the spraying head of 25,000 rpm, a feed of the solution of 40 



30 
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ml/min, a voltage applied to the spraying head of -90 KV, an ambient temperature during spraying of 25 ' C 
and a relative humidity of 50%. Water vapor was sprayed on the coated layer 2.5 seconds after coating to 
moisten the layer and 3 seconds after the moistening, hot air (60 'C , humidity 10%) was blown on the 
coated layer for 5 seconds to dry the layer. The height of projections formed on the surface was about 5 

5 urn, the size thereof was about 25 urn on the average and the coated amount of the resin was 130 mg/m^ . 
The negative-working PS plate thus obtained was subjected to contact exposure through a negative 
film. The exposure was performed by irradiating the plate with a 2 KW ultrahigh pressure mercury lamp for 
60 seconds. The exposed PS plate was developed with a 1.5% by weight aqueous solution of potassium 
silicate having a molar ratio: [ Si02 ] / [ K ] of 0.5 at 25' C for 30 seconds. After washing the developed 

10 plate with water, a gumming solution was applied. The lithographic printing plate was fitted to KORD 
Printing Press to carry out printing operations. As a result, 50,000 copies whose non-image area was free of 
contamination were obtained. 

A large number of the foregoing negative-working PS plates were prepared and subjected to the 
trucking test and the test comprising allowing to stand under a large-scale packaged condition in the same 

75 manner used in Example 29. These PS plates did not suffer from the problems of the formation of scratches 
on the photosensitive layer and of the adhesion. The same negative-working PS plate as that prepared 
above except that any back coat layer was not applied was separately prepared by way of comparison and 
the quality thereof was evaluated in the same manner. As a result, it was found that it suffered from the 
problems of the formation of scratches on the photosensitive layer and of the adhesion. 

20 

Example 41 

The same procedures used in Example 40 were repeated to give an aluminum substrate having a 
grained surface and a back coat layer on the back face. Then the following photosensitive solution II was 
25 prepared and applied to the grained surface of the substrate in an amount of 2.0 g/m^ (weighed after 
drying) and dried at 80*C for 2 minutes to give a negative-working PS plate provided with a back coat 
layer. 



Photosensitive Solution II 


Component 


Amount (part by weight) 


Diazo resin produced by the following method 


0.5 


Polymeric compound obtained by the following 


5.0 


method 




Oil-soluble dye (Victoria Pure Blue BOH) 


0.1 


Malic acid 


0.05 


2-Methoxy ethanol 


100 



40 

(Preparation of Diazo Resin) 

Phenoxyacetic acid (7.61 g; 0.0500 mole) and 4-diazodiphenylamine hydrogensulfate (14.7 g; 0.0500 
mole) were dissolved in 70 ml of cone, sulfuric acid with ice-cooling. Then paraformaldehyde (3.14 g; 0.100 

45 mole) was slowly added to the reaction solution while controlling the temperature of the solution to not more 
than 10 *C . The reaction solution was continuously stirred for 2 hours with ice-cooling. The solution was 
poured into 1 I of Isopropyl alcohol with ice-cooling to separate yellow precipitates. The yellow precipitates 
were filtered off and washed with isopropyl alcohol to give a hydrosulfate of a condensate of phenoxyacetic 
acidM-diazodiphenylamlne and formaldehyde. 

50 The condensate was dissolved in 400 ml of water and a solution of 21 .9 g (0.0600 mole) of sodium n- 
dodecylbenzene-sulfonate in 600 ml of water was added to the solution with vigorous stirring. The resulting 
yellow precipitates were filtered off and dried to give 22 g of a dodecylbenzenesulfonate of the condensate 
of phenoxyacetic acid •4-dlazodiphenylamine and formaldehyde. 

55 (Preparation of Polymeric Compound) 

There were dissolved 26 g of N-(4-hydroxyphenyl) methacrylamide, 13 g of acrylonitrile, 71 g of benzyl 
acrylate, 12 g of methacrylic acid and 1.642 g of azoisobutyronitrile in 150 ml of a 1:1 acetone/methanol 
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mixture, the atmosphere in the reactor was replaced with nitrogen gas and the reaction system was heated 
to 60*C for 8 hours. 

After completion of the reaction, the reaction solution was poured into 5 I of water under stirring, 
followed by filtering off the resulting white precipitates and drying to give 88 g of a polymer compound 1. 
5 The molecular weight of this polymer compound 1 was determined by gel permeation chromatography 

(GPC) and was found to be 75,000 In terms of weight-average molecular weight. 

A mat layer was formed on the photosensitive layer thus applied by spraying a mat layer-forming resin 
solution on the surface of the photosensitive layer in the following manner. 

A mat layer-forming solution was prepared by dissolving, In water, a mat layer-forming resin: methyl 
10 methacrylate/ethyl acrylate/2-acrylamido-2-methylpropanesulfonic acid (charge weight ratio = 50:30:20) 
copolymer In a concentration of 14% and sprayed on the photosensitive layer using a rotary electrostatic 
spraying machine at a number of revolution of the spraying head of 25,000 rpm, a feed of the solution of 40 
ml/min, a voltage applied to the spraying head of -90 KV, an ambient temperature during spraying of 25 • C 
and a relative humidity of 50%. Water vapor was sprayed on the coated layer 2.5 seconds after coating to 
15 moisten the layer and 3 seconds after the moistening, hot air (60 , humidity 10%) was blown on the 
coated layer for 5 seconds to dry the layer. The height of projections formed on the surface was about 5 
um, the size thereof was about 25 um on the average and the coated amount of the resin was 130 mg/m^. 

The negative-working PS plate thus prepared showed devetopability and printing properties identical to 
those of the- PS plate prepared in Example 40. 

20 

Examples 42 to 47; Comparative Examples 26 to 31 

An aluminum substrate was prepared in the same manner used in Example 29 and a photosensitive 
layer and a mat layer were likewise applied onto the aluminum substrate in the same manner used in 
25 Example 29. 

To a mixture comprising 70 parts by weight of methyl ethyl ketone and 30 parts by weight of propylene 
glycol monomethyl ether, there was dissolved 3.0 parts by weight of A: a phenoxy resin (PhenoToto YP-50. 
available from Toto Chemical Industry Co., Ltd.), B: a polyvinyl butyral resin (Denka Butyral 3000-K. 
available from Denki Kagaku Kogyo K.K.), C: a polyvinyl butyral resin (S-LEC BM-1, available from Sekisui 

30 Chemical Co., Ltd.), D: a polyvinyl butyral resin (S-LEC BL-S, available from Sekisui Chemical Co., Ltd.) or 
E: a polyurethane resin (Estane #5715. available from Monsanto Company) and then 0.05 part by weight of 
Megafac F-1 77 (a fluorine atom-containing surfactant, available from Dainippon Ink and Chemicals. Inc.) was 
dissolved in each solution to give each back coat solution. Each back coat solution was applied onto the 
back face of the PS plate produced above to a thickness of 0.1 to 10.0 um (determined after drying) and 

35 dried to thus give PS plates 59 to 68. A comparative PS plate 69 in which any back coat layer was not 
applied was also prepared. 

Each of these 11 kinds of PS plates was cut into sheets of 1003 mmx 800 mm (30 sheets for each PS 
plate). These 30 sheets were put in piles and sandwiched between two sheets of paper board having a 
thickness of about 0.5 mm, then four corners thereof were fixed by an adhesive tape and the resulting 

40 assembly was packaged in aluminum kraft paper. The package was further packed in a corrugated 
cardboard box, fixed by an adhesive tape and then subjected to a trucking test. The same test was 
performed, by way of comparison, while each PS plate 60 was sandwiched between two sheets of slip 
paper having a thickness of about 40 um which had been laminated with polyethylene film of 10 um 
(Sample 70). The PS plates were examined on whether scratches were formed on the photosensitive layer 

45 or not. The results thus obtained are summarized in Table 8. 

Then 1,500 sheets of each kind of PS plate were put in piles and sandwiched between two backplates 
of iron, fastened with bolts for a large-scale transportation and stored in this condition for 5 months. 
Thereafter, the bolts were unfastened and the adhesion between the neighbouring PS plates was evaluated. 
The results (presence or absence of adhesion and peeling off of the films) are summarized in Table 8. 

50 The formation of scratches on the photosensitive layer due to vibration during transportation, the 
adhesion of the photosensitive layer to the back face of the PS plate under a large-scale packaged 
condition and the corresponding peeling off of the films could be Inhibited by the application of a saturated 
copolymerlzed polyester resin as back coat layers. 

Then each of the foregoing PS plates 59 to 69 was cut into a large number of sheets each having a size 

55 of 1310 mm x 1050 mm and imagewise exposed to light from a 3 KW metal halide lamp at a distance of 
1 m through an original film for 60 seconds. 

To a developing bath of a commercially available automatic developing machine PS-900D (available 
from Fuji Photo Film Co., Ltd.) equipped with a dip-typ developing bath, there was charged a developer 
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comprising a potassium silicate aqueous solution having a molar ratio: [ Si02 ] / [ M2O ] of 1.2 and an SiOa 
content of 1.5 and 0.04% by weight of an amphoteric surfactant, i.e., N-alkyl-N,N-dlhydroxyethyl betaine 
and the foregoing imagewise exposed PS plates were then processed. As a result, all of Samples could be 
developed without any trouble and any peeling off of the back coat from the PS plate 59 was not observed. 

5 Moreover, the back coat layer was not peeled off during the subsequent handling and printing operations. 

Then the foregoing imagewise exposed PS plates 59 to 69 were separately processed under the 
aforementioned automatic developing conditions using an aqueous solution of potassium silicate having a 
molar ratio: [ Si02 ] / [ M2O ] of 0.45 and an Si02 content of 0.98 (% by weight) as a replenisher at a rate 
of 30 plates/day over one month. In this respect, the reduction in the activity of the developer due to 

70 processing of the PS plates and carbon dioxide in the air was detected by a built-in conductivity sensor of 
PS-900D and the replenisher was supplemented by a feedback control system using a computer to thus 
maintain the activity of the developer. The check of the activity was performed by developing a PS plate 
which was gradually exposed to light while the quantity of light was stepwise changed using Step Tablet 
(comprising 15 steps and having a optical density difference of 0.15), reading the number of step where an 

75 image remained in proportion to the quantity of Irradiated light and comparing the number of step to that 
observed at the initial stage of the processing. The results of the running processing are listed in Table 8. 
As seen from the results, insolubles were not formed during the processing of the PS plate of the invention 
provided with the back coat and thus stable processing could be ensured. In case of the conventional PS 
plate 69 (Comparative Example 30), however, insolubles were formed due to the dissolution of aluminum 

20 oxide and this resulted in various troubles such as the contamination of the processed plate, clogging of 
spray nozzles and filters and the deposition of white solid materials on the surface of rollers. Moreover, any 
stable activity of the developer was not ensured. 



25 



30 



35 



40 



45 



50 



55 
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Table 8 



10 



IS 



20 



25 



30 



35 



Ex • Sampl 



Resin Used in 
Back Coat 



Thickness Scratches Formed on 
of Back Photosensitive layer 



No, 


NO. 


Neune 


TqCC ) 


Coat ( u m) 


Durinq Trans 


42 


59 


Phenotcto 


100 


0.2 


None 






YP-50 








43 


60 


ditto 


100 


5.0 


None 


44 


61 


Butyral 


65 


0.2 


None 






3000-K 












axuvO 






None 


26- 


63 


ditto 


65 


10.0 


None 


46 


64 


S-LEC BM-1 


62 


0.2 


None 


47 


65 


S-LEC BL-S 


54 


0.2 


None 


27* 


66 


Estane #5715 


18 


0.2 


None 


28* 


67 


ditto 


18 


5.0 


None 


29* 


68 


ditto 


18 


7.5 


None 


30* 


69 








observed 



31- 70 



(interleaf was used) 



None 



40 



45 



Table 8 (continued) 

Ex. Adhesion of Photosensitive Running Treatment Suitability 
Layer to Back Face of PS Change in Formation 
Plate During Storing PS Activity of of 

No* Plates in Piles Developer Insolubles 



50 



55 
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AO 


None 




0 • 5 


step 


None 


HO 


None 


-1. 
X 


n c 
U • 5 


step 


None 


A A 
44 


None 


■4- 


0.5 


step 


None 


A tZ 

4d 


None 




0.5 


step 


None 




observed 




A P 

0.5 


step 


None 


A C 

4d 


None 




A e 


step 


None 


A "T 

4 / 


None 


III 


A P 

0.5 


step 


None 


27* 


observed 


± 


0.5 


step 


None 


28* 


observed 


± 


0.5 


step 


None 


29* 


observed 


± 


0.5 


step 


None 


30* 


observed 




2.5 


step 


observed 


31* 


None 











25 



Example 48; Comparative Examples 32, 33 

30 An aluminum plate having a thickness of 0.2 mm was surface-grained with a nylon brush and an 
aqueous suspension of 400 mesh pumice stone and then sufficiently washed with water. After etching the 
plate by immersing in a 10% sodium hydroxide solution at 70 "C for 60 seconds and washing with running 
water, the plate was electrolytically surface-roughened in a 1% aqueous solution of nitric acid at an anodic 
voltage, V a . of 12.7 V such that the quantity of electricity was 160 coulomb/dm^ using a sinusoidal 

35 alternating waved current. Then it was desmutted by immersing in a 30% aqueous solution of sulfuric acid 
at 55 'C for 2 minutes and anodized in a 20% aqueous solution of sulfuric acid at a current density of 2 
A/dm^ for 2 minutes so that the thickness of the resulting anodized layer was 2.7 g/m^ and thereafter 
hydrophilized with a 2% aqueous solution of No. 3 sodium silicate at 70'C to thus prepare a substrate. 
The following photosensitive solution was applied onto the surface of the aluminum plate thus treated In 

40 an amount of 1 .7 g/m^ (weighed after drying) and then dried to form a photosensitive layer. 



Photosensitive Solution 


Component 


Amount (part by weight) 


PFg salt of p-diazodiphenylamine/paraformaldehyde 


0.12 


condensate 




2-hydroxyethyl methacrylate copolymer (prepared by the 


2.0 


method disclosed In Example 1 of U.K. Patent No. 1 ,505.739) 




Victoria Pure Blue BOH (available from Hodogaya Chemical 


0.03 


Co.. Ltd.) 




Megafac F-177 (fluorine atom-containing surfactant available 


0.006 


from Dainippon Ink and Chemicals, Inc.) 




2-methoxy ethanol 


15 


methanol 


10 


ethylene chloride 


5 
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A mat layer was formed on the photosensitive layer thus applied by spraying a mat layer-forming resin 
solution on the surface of the photosensitive layer in the following manner. 

A mat layer-forming solution was prepared by dissolving, in water, a mat layer-forming resin: methyl 
methacrylate/ethyl acrylate/2-acrylamido-2-methylpropanesulfonic acid (charge weight ratio = 50:30:20) 
5 copolymer in a concentration of 14% and sprayed on the photosensitive layer using a rotary electrostatic 
spraying machine at a number of revolution of the spraying head of 25,000 rpm, a feed of the solution of 40 
ml/min, a voltage applied to the spraying head of -90 KV, an ambient temperature during spraying of 25 *C 
and a relative humidity of 50%. Water vapor was sprayed on the coated layer 2.5 seconds after coating to 
moisten the layer and 3 seconds after the moistening, hot air (60 , humidity 10%) was blown on the 
70 coated layer for 5 seconds to dry the layer. The height of projections formed on the surface was about 5 
um, the size thereof was about 25 um on the average and the coated amount of the resin was 130 mg/m^. 

Then a back coat solution was prepared by dissolving 3.0 parts by weight of vinylidene 
chloride/acrylonitrile copolymer resin (Salan F-310 available from Asahi Dow Co., Ltd.) in a mixture 
comprising 70 parts by weight of methyl ethyl ketone and 30 parts by weight of propylene glycol 
75 monomethyl ether and then adding 0.05 part by weight of Megafac F-177 (fluorine atom-containing 
surfactant available from Dainippon Ink and Chemicals, Inc.). The resulting back coat solution was applied 
onto the back face of the substrate for PS plate to a thickness of 0.2 um and then dried to give a PS plate 
71. A PS plate which was free of any back coat layer was also prepared by way of comparison (Sample 
72). 

20 Each of these two kinds of negative-working PS plates thus prepared was packaged and subjected to 
the trucking test in the same manner used in Example 42. Each PS plate was sandwiched between two 
sheets of slip paper having a thickness of about 40 um which had been laminated with a polyethylene film 
of about 10 um (Sample 73) and was subjected to the same trucking test. These PS plates were examined 
on whether scratches during the transportation were present or not and the results were summarized In 

25 Table 9. 

These three kind of PS plates were subjected to the test in which they were allowed to stand under a 
large-scale packaged condition for 5 months in the same manner used in Example 42. Thus, the adhesion 
between the neighbouring PS plates was evaluated. The results (presence or absence of adhesion and 
peeling off of the films) are summarized in Table 9. 
30 In case of negative- working PS plates, the formation of scratches on the photosensitive layer due to 
vibration during transportation, the adhesion of the photosensitive layer to the back face of the PS plate 
under a large-scale packaged condition and the corresponding peeling off of the films could likewise be 
Inhibited by the application of a back coat layer. 

35 Table 9 



Ex. No. 


Sample No. 


Resin for Back 


Thickness of 


Scratches Formed ( 


Adhesion During 






Coat (trade name) 


Back Coat, um 


*1) 


Storing in Piles ( *2) 


48 


71 


Salan F-310 


0.2 


None 


None 


32 


72 






observed 


observed 


33 


73 


— (slip paper was used) 


None 


None 



*: Comparative Example. 
45 *1 : Scratches formed on the photosensitive layer during transportation. 

*2: Adhesion between the photosensitive layer and the back face during storing PS plates put in 
piles. 



The structure of the PS plate of the present invention makes it possible to solve the problem of the 
formation of scratches and the adhesion of the photosensitive layer to the back face of the PS plate even 
when a large number of PS plates are transported and/or stored while putting them in piles without 
sandwiching the PS plate between sheets of slip paper. The coated layer applied to the back face of the PS 
plate is tough and shows good adhesion to the substrate and is not peeled off during handling, development 
processing and printing operations. 

55 
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Claims 

1. A presensitized plate for use in making a litliographic printing plate conDprisIng a substrate; a 
photosensitive layer and a mat layer whose projections have an averaged diameter of not more than 

5 100 urn, an averaged height of not more than 10 um and whose coated amount ranges from 5 to 200 

mg/m^ , the photosensitive layer and the mat layer being applied onto the upper surface of the 
substrate; and a coating layer of an organic polymeric compound having a glass transition point of not 
less than 20* C and a thickness ranging from 0.01 to 8.0 txm, the coating layer being applied onto the 
back face of the substrate. 

10 

2. The presensitized plate of claim 1 wherein the organic polymeric compound has a glass transition point 
of not less than 30 'C 

3. The presensitized plate of claim 1 wherein the organic polymeric compound is insoluble in water and 
75 an alkaline developer having a pH of not less than 8.5. 

4. The presensitized plate of claim 1 wherein the organic polymeric compound is at least one member 
selected from the group consisting of saturated copolymerized polyester resins, phenoxy resins, 
polyvinyl acetal resins and vinylidene chloride copolymer resins having glass transition points of not 

20 less than 20 ' C . 

5. The presensitized plate of claim 1 wherein the coating layer further comprises a plasticizer. a surfactant 
and/or other additives for imparting flexibility to the coating layer and for controlling slip characteristics 
of the coating layer. 

25 

6. The presensitized plate of claim 1 wherein the coating layer further comprises a dye or pigment, a 
silane coupling agent, a diazo resin comprising a diazonium salt, an organophosphonic acid, an 
organophosphoric acid, a cationic polymer, a wax, a higher fatty acid, a higher fatty acid amide, a 
silicon compound comprising dimethylsiloxane, a modified dimethylsiloxane and/or polyethylene pow- 

30 der. 

7. The presensitized plate of claim 1 wherein the coated amount of the mat layer ranges from 20 to 150 
mg/m^. 

35 8. The presensitized plate of claim 1 wherein the thickness of the mat layer ranges from 2 to 8 um. 

9. The presensitized plate of claim 1 wherein it further comprises an organic underlying layer between the 
substrate and the photosensitive layer. 

40 
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Description 

BACKGROUND OF THE INVENTION 

5 The present invention relates to a presensltized plate for use in making a lithographic printing plate (hereinafter 

referred to as "PS plate") and more specifically to a PS plate in which a coating layer of an orgjanic polymeric compound 
is applied onto the back face thereof. 

A positive-working PS plate which has been widely used comprises an aluminum plate serving as a support pro- 
vided thereon with a photosensitive layer comprising an o-quinonediazide o-quinonediazide compound. It has been 

10 known that the compound is converted into a carboxylic acid through the irradiation with ultraviolet rays and accordingly 
if an exposed PS plate is developed with an aqueous alkal ine solution, only the area on the photosensitive layer exposed 
to light is removed to expose the support surface. Since the surface of the aluminum support is hydrophilk;, the surface 
(non-image area) of the support exposed through the development retains water and repels a printing ink. On the other 
hand, the area (image area) from which the photosensitive layer is not removed through the development is lipophilic. 

IS Therefore, the image area repels water and receives a printing ink. 

On the other hand, a known negative-working PS plate comprises a substrate provided thereon with a photosen- 
sitive layer of a photosensitive diazonium salt, a photosensitive layer comprising a photopolymerizable monomer or a 
photocrosslinkable photosensitive layer comprising cinnamic acid and a polymeric compound having dimethylmaleim- 
ido groups. The photosensitive layer is hardened through irradiation with light and only the unexposed area is removed 

20 by developing with a proper developer to likewise give a lithographic printing plate. 

These PS plates have often been damaged when they are transported while putting a large number of these PS 
plates in layers. 

Such defects are formed for the reason that a mat layer applied onto a photosensitive layer has insufficient slip 
characteristics with respect to the back face of an aluminum substrate and accordingly, the mat layer and the back 

2S face are rubbed together during transporting them in layers to thus damage the photosensitive layer. The mat layer is 
in general applied onto the photosensitive layer for reducing the time required for getting a vacuum during contact 
exposure to light in a vacuum printing frame and for preventing an image becoming indistinct. Moreover, when a large 
number of PS plates are stored while putting them in layers, it has sometimes observed that the back face of substrate 
is adhered to a photosensitive layer due to a load applied thereto and cannot be peeled off. 

30 These problems have in general been solved by inserting an interleaf between neighbouring two PS plates put in 

layers. 

However, if a large number of PS plates are used, it requires much labor to remove the interleaf and a great deal 
of interleaves are discharged as industrial waste. In particular, environmental protectk)n has presently been advocated 
on a worldwide scale and, therefore, the amount of industrial waste should be reduced. 

3S To eliminate this drawback, Japanese Patent Publication for Opposition Purpose (hereinafter referred to as "J.R 
KOKOKU") No. Sho 51-6570 discloses a technique in which an easily peelable protective layer having a thickness 
ranging from 10 to 100 ^ is applied onto the surface of a photosensitive layer or the back face of the substrate for PS 
plate. This technique makes it possible to eliminate the problem of scratches which are possibly formed during handling 
PS plates while putting them in layers, but cannot solve the problem of the adhesion of a photosensitive layer to a 

40 protective layer and further the protective layers peeled off have still been discharged as industrial waste. 

Alternatively, Japanese Unexamined Patent Publication (hereinafter referred to as "J.P. KOKAI") No. Sho 
50-151 1 36 discloses a method comprising applying a layer of a soft polymer or paper onto the back face of a substrate; 
J.R KOKAI No. Sho 57-63293 discloses a method comprising applying a protective layer of a polymer having a melting 
point of not more than 120 °C onto a composite substrate which comprises a surface-grained aluminum plate and a 

4S steel plate on the steel plate side (the side opposite to a photosensitive layer); J.R KOKAI No. Sho 60-73538 discloses 
a method comprising applying a protective layer onto the back face of a substrate, the protective layer being peeled 
off prior to the development thereof; and J.R KOKAI No. Sho 61-67863 discloses a PS plate provided with a layer of 
an organic polymer having a thickness of not more than 100 on the back face thereof. These prior arts are developed 
with emphasis on cutting the PS plates while putting them in layers and thus disclose that preferred thickness of the 

so protective layer should be not less than 10 ^m and that a relatively soft polymer is preferably used. In fact, a protective 
layer of a low density polyethylene having a thickness of not less than 10 ^ m is favorable for cutting a plurality of PS 
plates put in piles. However, these PS plates are not designed in full consideratbn of the sliding of the photosensitive 
layer on the back face of the aluminum substrate and accordingly, the surface of the photosensitive layer is often . 
damaged upon transporting these PS plates in piles. 

ss Moreover, protective layers are swollen with an agent used during printing depending on materials used for forming 
the protective layers and the printing durability of the lithographk; printing plate is detertorated due to a change in the 
printing pressure. This problem is caused for the reason that the thickness of the protective layer is relatively thick in 
the order of not less than 10 ^m. J.R KOKOKU No. Sho 55-48296 discbses a method comprising applying a layer 
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capable of absorbing infrared lights onto the back face of an aluminum substrate whose surface is mechanically, chem- 
ically or electrochemically roughened and provided thereon with a photosensitive layer and then heating (or burning) 
the plate from the back face. However, the IR-absorbing layer comprises, for instance, pigments (e.g., carbon black) 
or hard particles (e.g., fine metal particles) as an IR-absorber and thus the PS plate is not designed in full consideration 

s of slip characteristics like the foregoing techniques. Therefore, the problem of scratches of the photosensitive layer 
cannot be solved and accordingly, the use of an interleaf is essential for these PS plates. 

On the other hand, there has been known a PS plate comprising a substrate whose both surfaces are grained and 
provided with photosensitive layers on both sides of the substrate. It is likewise essential for these PS plates to use 
an interleaf for preventing the formatk>n of scratches on the photosensitive layer. 

10 Moreover, JP-A-2040657 discloses a photosensitive planographk: printing plate having a coating layer on an alu- 
minum sheet on the side opposite to the photosensitive layer. It is described in Experiment 1 of JP-A-2040657 that the 
thickness of said coating layer is 10 )im. Said document does however not describe any data about glass transition 
point of the resins which form the coating layer. 

IS SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to provide an improved PS plate which does not require the use 
of an interleaf and hence makes it possible to reduce the amount of industrial waste. 

Another object of the present invention is to provide an improved PS plate which does not suffer from the problem 
20 of scratches due to rubbing and adhesion of the PS plates obsen/ed upon putting these PS plates in layers without 
using an interleaf which is subsequently discharged as industrial waste. 

The inventors of this invention have conducted various studies to accomplish the foregoing objects, have found 
that the foregoing problems of the formation of scratches and the adhesion can effectively be solved by applying a thin 
layer of a relatively hard organic polymeric compound to the back face of a substrate and applying a specific mat layer 
2S onto a photosensitive layer and have thus completed the present invention. 

According to the present invention, there is provided a PS plate which comprises a substrate; a photosensitive 
layer and a mat layer whose projections have an averaged diameter of not more than 100 nm, an averaged height of 
not more than 10 ^im and whose coated amount ranges from 5 to 200 mg/m^ , the photosensitive layer and the mat 
later being applied onto the upper face of the substrate; and a coating layer of an organic polymeric compound having 
30 a glass transition point of not less than 20 and a thickness ranging from 0.01 to 8.0 ^m on the back face of the 
substrate. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
3S The PS plate of the present invention will be detailed below; 
Supports 

The supports used for the production of the PS plate of the present invention are dimensionally stable plate-like 

40 materials and include, for example, paper, paper laminated with a plastic film (such as polyethylene, polypropylene or 
polystyrene film) and metal plates such as aluminum (including alloys thereof), zinc, iron and copper plates. In particular, 
the optimum of the present invention can be obtained when a metal plate such as an aluminum plate is used as a 
substrate. Preferred aluminum plates are, for instance, those of pure aluminum or an aluminum alloy comprising alu- 
minum and a trace amount of other elements as well as plastic films laminated with an aluminum film or on which 

4S aluminum is vapor-deposited. Examples of the trace elements are silicon, iron, manganese, copper, magnesium, chro- 
mium, zinc, bismuth, nickel and/or titanium. The annount of the elements other than aluminum is at most 1 0% by weight. 
The aluminum substrate preferably used in the invention is a pure aluminum plate, but it is presently difficult to obtain 
a completely pure aluminum plate from the viewpoint of refining technique. Therefore, an aluminum plate containing 
other elements as low as possible is employed. The aluminum plate containing other elements in the order of the 

so foregoing range can be used in the invention without any problem. In other words, the aluminum plates usable in the 
invention are not restricted to those having specific compositions and may be those commonly known and used in this 
art. The aluminum plate used in the invention has a thickness in the order of about 0.1 to 0.6 mm. 

The aluminum plate is optionally subjected to degreasing with, for instance, a solution containing a surfactant, an 
organic solvent or an alkaline aqueous solution for the removal of the rolling oil adhered to the surface thereof prior to 

ss a surface-roughening treatment. 

First, an aluminum plate as a support for a PS plate is surface-roughened. Such surface-roughening treatments 
are, for instance, mechanical surface-roughening treatments, methods for electrochemically dissolving the surface and 
methods for chemically selectively dissolving the surface. The mechanical surface-roughening treatments can be car- 
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ried out by any known methods such as ball graining, brush graining, blast graining and buff graining methods. In 
addition, the electrochemical surface-roughening treatment is. for instance, performed by passing an alternating or 
direct current through the aluminum plate in an electrolyte such as hydrochloric acid or nitric acid. Moreover, it is also 
possible to use combinations of these two kinds of methods as disclosed in J.R KOKAI No. Sho 54-63902. 

5 The aluminum plate thus surface-roughened may optionally be subjected to alkali etching and neutralization treat- 

ments and thereafter, anodized for improving the water retention and wear resistance of the surface. Any electrolyte 
can be used in the anodization treatment of an aluminum plate so far as they can form a porous anodized layer and 
generally include, for instance, sulfuric acid, phosphoric acid, oxalic acid, chromic acid or mixture thereof. The con- 
centration of these electrolytes are appropriately determined depending on the kinds of the electrolytes selected. 

10 The conditions forthe anodization varbusly vary depending on the kinds of the electrolytes selected, but in general 
the anodization is preferably performed at an electrolyte concentration ranging from 1 to 60% by weight, an electrolyte 
temperature ranging from 5 to 70'C, , a current density ranging from 5 to 60 AJ6rv^ and a voltage ranging from 1 to 
1 00 V for 1 0 seconds to 5 minutes. 

The amount of the anodized layer is preferably not less than 1 .0 g/m^ and more preferably 2.0 to 6.0 g/m^ . This 

IS is because if it is less than 1 .0 g/m^ , the resulting lithographic printing plate has insufficient printing durability and the 
non-image portion thereof is easily damaged, which leads to the occurrence of so-called "contamination due to defects", 
i.e., the adhesion of ink to defects during printing operation. 

After the foregoing treatments, the aluminum plate is then hydrophilized. if desired. The hydrophilization thereof 
can be carried out by any conventionally known method. An example of the hydrophilization treatment used in the 

20 present invention is an alkali metal siltoate (such as an.aqueous sodium silicate solution) treatment as disclosed in U. 
S. Patent Nos. 2,714.066. 3,181 ,461 . 3,280,734 and 3,902.734. In the method, a substrate is treated by immersing or 
etectrolyzing in an aqueous solution of sodium silicate. Examples of other hydrophilization treatments are treatments 
with potassium fluorozirconate as disclosed in J.R KOKOKU No. Sho 36-22063 and a treatment with polyvinyl phos- 
phonic ackJ as disclosed in U.S. Patent Nos. 3.276, 868. 4.153.461 and 4.689,272. 

25 

Organic Underlying Layer 

An organic underlying layer is also applied, it desired, onto the aluminum plate prior to the application of a photo- 
sensitive layer. Organic compounds used in the organic underlying layer are, for instance, carboxymethyl cellulose, 

30 dextrin, gum arabic, organophosphonic acids optionally having substituents such as phenylphosphonic acid, naphthyl- 
phosphonic acid, alkylphosphonic acid, glycerophosphonic acid, methylenediphosphonic acid and ethylenediphos- 
phontoacid, organophosphoric acids optionally having substituents such as phenylphosphoric acid, naphthylphosphor- 
ic acid, alkylphosphoric acid and glycerophosphoric acid, organophosphinic acid optionally having substituents such 
as phenylphosphinic acid, naphthylphosphinic acid, alkylphosphinic acid and glycerophosphinic ackj, amino acids such 

35 as glycine and p - alanine, hydrochlorides of amines having hydroxyl groups such as triethanolamine hydrochloride, 
and mixture thereof. 

In the present invention, the organic underlying layer can be formed by a method comprising the steps of applying 
a solution of the foregoing organic compound dissolved in water, an organic solvent such as methanol, ethanol, methyl 
ethyl ketone or a mixture thereof to the hydrophilized aluminum plate and then drying or a method comprising the steps 

40 of dipping the hydrophilized aluminum plate in a solution of the foregoing compound dissolved in water, an organic 
solvent such as methanol, ethanol, methyl ethyl ketone or a mixture thereof to adsorb the compound on the plate, then 
washing with, for instance, water and drying. In the former, a coating solution containing the compound in a concen- 
tration ranging from 0.005 to 10% by weight can be applied by a variety of methods such as coating with a bar coater, 
whirler and spray or curtain coating, while in the latter method, the concentration of the solution ranges from 0.01 to 

45 20% by weight, preferably 0.05 to 5% by weight and the dipping temperature ranges from 20 to 90^0. , preferably 25 
to 50 ''C and the dipping time ranges from 0.1 second to 20 minutes, preferably 2 seconds to one minute. 

The pH value of the solutions herein used may be adjusted to 1 to 12 with basic substances such as ammonia, 
triethylamine and potassium hydroxide or an acidic substances such as hydrochloric acid or phosphoric acid. Moreover; 
a yellow dye can be added for the improvement of tone reproduction of the PS plates. 

so The coated amount (weighed after drying) of the organic underiying layer suitably ranges from 2 to 200 mg/m^ , 

preferably 5 to 100 mg/m^ . This is because, if the coated amount is less than 2 mg/m2 , the printing durability of the 
resulting lithographic printing plate is insufficient, while if it exceeds 200 mg/m^, sufficient printing durability cannot 
likewise be obtained. 

^ Back Coat l^ver 

A coating layer of an organks polymer (hereinafter referred to as "back coat layer") is applied onto the back face 
of the PS plate of the present inventbn to prevent the occurrence of defects upon handling the PS plates while putting 
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them in layers. Materials for the back coat layer are organic polymers having a glass transition point of not less than 
20^*0, preferably not less than 30 ''C and preferably insoluble in water and alkaline developers having a pH of not less 
than 8.5. This is because if an organic polymer having a glass transition point of less than 2CPC is used, the resulting 
back coat layer is adhered to the photosensitive layer when a plurality of PS plates are handled while putting them in 
5 piles. 

Preferred examples thereof are polybutene. polybutadiene, saturated polyester resin, unsaturated polyester resin, 
polyamide. polyurethane, polyurea, polyimlde, polysiloxane, polycarbonate, epoxy resin, phenoxy resin, chlorinated 
polyethylene, alkylphenol/aldehyde condensed resin, acetal resin, polyvinyl chloride, polyvinylidene chloride, polysty- 
rene, acrylic resin and copolymers, hydroxycellubse, polyvinyl alcohol, cellulose acetate and caitoxymethyl cellulose. 

10 The glass transition points of these organic polymers can be controlled to not less than 20^0 by appropriately selecting 
the degree of polymerization and monomer moieties of the copolymers or by hardening with a proper crosslinking agent. 

Particularly preferred principal component of the back coat layer used in the present invention is at least one 
member selected from the group consisting of saturated copoiymerized polyester resins, phenoxy resins, polyvinyl 
acetal resins and vinylidene chloride copolymer resins having glass transition points of not less than 20PC . 

IS The saturated copoiymerized polyester resin comprises dicarboxylic acid units and diol units. Examples of dicar- 

boxylic acids as the dicarboxylic acid units of the polyesters are aromatic dicarboxylic acids such as phthalic acid, 
terephthalic acid, isophthalic acid, tetrabromophthalic acid and tetrachlorophthalic acid; and saturated aliphatic dicar- 
boxylic acids such as adipic acid, azelaic acid, succinic acid, oxalic acid, suberic acid, sebacic acid, malonic acid and 
1 ,4-cyctohexane dicarboxylic acid. 

20 Examples of the diol units for the polyesters include aliphatic chain diols such as ethylene glycol, diethylene glycol, 
triethylene glycol, polyethylene glycol, propylene glycol, dipropylene glycol, polypropylene glycol, 1,3-butylene glycol, 
2,3-butylene glycol, 1,4-butylene glycol, neopentyl glycol, hexanedtol and 2.2,4-trimethyl-1,3i}entanedtol; and cyclic 
diols such as 1 ,4-bis- ^ -hydroxyethoxy cyclohexane, cycbhexane dimethanol, tricyckxjecane dimethanol, bisphenol- 
dioxy ethyl ether and bisphenoldioxy propyl ether. At least one dicarboxylic acid unit and at least one diol unit are used 

2S and at least two of either the dicarboxylic acid or dbi units are used as copolymerizabte units. Properties of the resulting 
copolymer are determined by the composition and molecular weight of the copolymer. The back coat layer used in the 
present invention can preferably be applied by pressing a film under heat or by a melt-lamination method, but more 
preferably the back coat layer is formed by applying a solution of these components from the viewpoint of the formation 
of a desired thin film. For this reason, preferred copolymer polyester resins used in the invention are amorphous ones 

30 easily soluble in varbus organic solvents industrially used. 

The molecular weight of the copoiymerized polyester resin is preferably not less than 10,000 from the viewpoint 
of the film strength of the resulting back coat layer. 

Materials for the back coat layer usable in the inventkxi are further include, for instance, phenoxy resins, polyvinyl 
acetal resins and vinylidene chloride copoiymerized resins having glass transition points of not less than 20°C . 

35 The phenoxy resins usable in the invention are produced from bisphenol A and epichtorohydrin like epoxy resins, 
but the phenoxy resins have high resistance to chemicals and good adhesion without using auxiliary agents such as 
a hardening agent and a catalyst unlike the epoxy resins and, therefore, preferably used as principal components for 
the back coat layer. 

Polyvinyl acetals are resins obtained by modifying polyvinyl alcohols with aldehydes such as butyl aldehyde and 
40 formaldehyde and preferred are, for instance, polyvinyl butyral resins and polyvinyl formal resins. The physical and 
chemical properties of these acetal resins vary depending on the degree of modification with acetal, the compositional 
ratios of hydroxyl and acetyl groups and the degree of polymerization. Preferred back coat layer is formed from an 
acetal resin having a degree of modification with acetal of not less than 60 mole%, a degree of polymerization of not 
less than 300. 

45 Examples of vinylfcJene chloride copolymer resins are copolymer resins of vinylidene chloride monomer with vinyl 

monomers such as vinyl chloride, vinyl acetate, ethylene and vinyl methyl ether; and acrylic nrronomers such as (meth) 
acrylates and (meth)acrylonitriles), with vinylidene chloride copolymers comprising at most 20 mole% of acryk>nitrile 
being preferred because of high solubility in organic solvents for general purposes. 

The resins used as materials for the back coat layer of the invention have glass transition points of not less than 

so 20''C and preferably not less than 30^C and are insoluble in water and alkaline developers having pH of not less than 
8.5. If a resin having a glass transition point of less than 20^0 is used, the resulting back coat layer suffers from the 
problem of adhesion. 

Other preferred materials for the back coat layer of the invention further include copolymers generally having a 
molecular weight of 10,000 to 200,000 and having structural units derived from the following monomers (1) to (12). 
ss The glass transitbn points thereof can likewise be controlled to desired values by property selecting the degree of 
polymerization and monomers to be copoiymerized. 

(1) (Meth)acrylamides, (meth)acrylic acid esters and hydroxystyrenes having an aromatic hydroxy group such as 
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N-(4-hydro)cyphenyl) (meth)acrylamicle. a-, m- or p-hydroxystyrene and o-. m- or p-hydroxyphenyl-(meth)acrylate. 

(2) (Meth)acrylic acid esters having an aliphatic hydroxy group such as 2-hydroxyethyl (meth)acrylate. 

(3) (Substituted) acrylates such as methyl acrylate, ethyl acrylate, propyl acrylate, butyl acryiate, amy! acrylate, 
hexyl acrylate. cyclohexyl acrylate, octyl acrylate, phenyl acrylate, benzyl acrylate, 2-chloroethyl acrylate, 4-hy- 
droxybutyl acrylate, glycidyl acrylate and N-dimethylaminoethyl acrylate. 

(4) (Substituted) methacrylates such as methyl methacrylate, ethyl methacrylate, propyl methacrylate, butyl meth- 
acrylate, amy! methacrylate, hexyl methacrylate, cyclohexyl methacrylate, octyl methacrylate, phenyl methacrylate. 
benzyl methacrylate, 2-chloroethyl methacrylate, 4-hydroxybutyl methacrylate, glycidyl methacrylate and N- 
dimethylaminoethyl methacrylate. 

(5) (Meth)acrylamides such as (meth)acrylamide, N-methylol (meth)acrylamide, N-ethyl (meth)acrylamide, N-hexyl 
(meth)acrylamide, N-cyclohexyl (meth)acrylamide, N-hydroxyethyl (meth)acrylamide, N-phenyl (meth)acrylamide, 
N-benzyl (meth) acrylamide, N-nitrophenyl (meth)aciylamide and N-ethyl-N-phenyl (meth)acrylamide. 

(6) Vinyl ethers such as ethyl vinyl ether, 2-chbroethyl vinyl ether, hydroxyethyl vinyl ether, propyl vinyl ether, butyl 
vinyl ether, octyl vinyl ether and phenyl vinyl ether 

(7) Vinyl esters such as vinyl acetate, vinyl chloroacetate, vinyl butyrate and vinyl benzoate. 

(8) Styrenes such as styrene, methylstyrene and chloromethylstyrene. 

(9) Vinyl ketones such as methyl vinyl ketone, ethyl vinyl ketone, propyl vinyl ketone and phenyl vinyl ketone. 

(10) Olefins such as ethylene, propylene, isobutylene, butadiene and isoprene. 

(11) N-vinyl pyrrolidone, N-vinyl carbazole, 4-viny! pyridine, acrylonitrile and methacrylonitrile. 

(12) Unsaturated sulfonamides of (meth)acrylamides such as N-(o-aminosulfonylphenyl) (meth)acrylamide, N-(m- 
a minosulfonylphenyl) (meth)acrylamide, N-(p-aminosulfonylphenyl) (meth)acrylamide, N-(1 -(3-aminosultonyl) 
naphthyl) (meth) acrylamide and N-(2-aminosulfonylethyl) (meth)acrylamide; and unsaturated sulfonarnkJes of 
(meth)acrylic acid esters such as o-aminosulfonylphenyl (meth)acrylate, m-aminosulfonylphenyl (meth) acrylate, 
p-aminosulfonylpheny] (meth)acryiate and 1 -(3-aminosulfonylnaphthyl) (meth)acrylate. 

Further, the foregoing monomers may likewise be copolymerized with other monomers copolymerizable therewith 
and the copolymers of the monomers listed above can be modified with, for instance, glycidyl (meth)acrylate. However, 
the copolymers usable in the invention are not limited to these specific examples. 

The back coat layer used in the invention may optionally comprise, in addition to these oganic polymers, a plasti- 
cizer, a surfactant and/or other additives for imparting flexibility to the back coat layer and for controlling the slip char- 
acteristics thereof. 

Preferred plasticizers usable in the invention include phthalates such as dimethyl phthalate, diethyl phthalate, 
dibutyl phthalate, diisobutyl phthalate. dk)ctyl phthalate, octylcapryl phthalate. dicyclohexyl phthalate, ditridecyl phtha- 
late, butylbenzyl phthalate, diisodecyl phthalate and diallyl phthalate; glycol esters such as dimethyl glycol phthalate. 
ethylphthalyl ethyl glycolate, methylphthalyl ethyl glycolate, butylphthalyl butyl glyoolate and triethylene glycol dicapr- 
ylate; phosphoric acid esters such as tricresyl phosphate and triphenyl phosphate; aliphatic dibasic acid esters such 
as diisobutyl adipate, dioctyl adipate, dimethyl sebacate, dibutyl sebacate, dioctyl azelate and dibutyl maleate; polyg- 
lycidyl methacrylate, triethyl citrate, glycerin triacetate and butyl laurate. 

These plasticizers may be added to the back coat layer in such an amount that the glass point of the layer is not 
reduced to less than 20 '^C and is in general up to 30% by weight on the basis of the weight of the resin used. 

The back coat layer used in the inventiuon may further comprise a surfactant for improving, for instance, the slip 
characteristics of the back coat layer, the surface condition of the coated film and the adhesbn thereof to a substrate. 
Surfactants usable herein are anionic, cationic, nonionic and amphoteric ones. 

Examples of surfactants preferably used are nonionic surfactants such as polyoxyethylene alkyi ethers, polyox- 
yethylene alkylphenyl ethers, polyoxyethylene potystyrylphenyl ethers, polyoxyethylene polyoxypropylene alkyI ethers, 
glycerin fatty ackJ partial esters, sorbitan fatty acid partial esters, pentaerythritol fatty acid partial esters, propylene 
glycol fatty acid monoesters. sucrose fatty acid partial esters, polyoxyethylene sorbitan fatty acid partial esters, poly- 
oxyethylene sorbitol fatty acid partial esters, polyethylene glycol fatty acid esters, polygtycerin fatty acid partial esters, 
polyoxyethylene-modified castor oils, polyoxyethylene glycerin fatty acid partial esters, fatty acid diethanolamides, N, 
N-bis-2-hydroxyalkylamines. polyoxyethylene alkylamines, triethanolamine fatty acid esters and trialkylamine oxides; 
anionic surfactants such as fatty acid salts, abietic acid salts, hydroxyalkanesulfonic acid salts, alkanesulfonic acid 
salts, salts of dialkylsulfosucctnic acid esters, linear alkylbenzenesulfonic acid salts, branched alkylbenzenesulfonic 
acid salts, alkylnaphthalenesulfonic acid salts, alkylphenoxy polyoxyethylene propylsulfonic acid salts, polyoxyethylene 
alkylsulfophenyl ether salts, sodium salt of N-methyl-N-oleyltaurine, disodium salts of N-alkylsulfosuccinic acid monoa- 
mides, petroleum sulfonic acid salts, sulfated tallow oil, sulfuric acid ester salts of fatty acid alkyI esters, alkylsulfuric 
acid ester salts, polyoxyethylene alkyI ether sulfuric acki ester salts, fatty acid monoglycerlde sulfuric acid ester salts, 
polyoxyethylene alkylphenyl ether sulfuric acid ester salts, polyoxyethylene styrylphenyl ether sulfuric acid ester salts. 
alkyI phosphoric acid ester salts, polyoxyethylene alkyI ether phosphoric acid ester salts, polyoxyethylene alkylphenyl 
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ether phosphoric acid ester salts, partially saponified products of styrene/maleic anhydride copolymers, partially sa- 
ponified products of olefin/maleic anhydride copolymers and naphthalenesulfonic acid salts/formalin condensates; cat- 
ionic surfactants such as aikylamine salts, quaternary ammonium salts, polyoxyethylene alkyiamlne salts and polyeth- 
ylene polyamine derivatives; amphoteric surfactants such as carboxy betaines, aminocarboxylic acids, sulfobetaines, 

5 aminosulfuric acid esters and imidazolines. The "polyoxyethylene" moiety of the foregoing surfactants can be replaced 
with polyoxyalkylene moieties such as polyoxymethylene, polyoxypropylene and polyoxybutylene and these sur- 
factants can also be used in the present invention. 

Examples of other surfactants preferably used are fluorine atom-containing ones having, in the molecules, per- 
fluoroalkyl groups. Specific examples thereof include anionic type ones such as perfluoroalkylcarboxylic acid salts, 

10 perfluoroalkylsulfonic acid salts and perfluoroalkylphosphoric acid esters; amphoteric type ones such as perfluoroalkyi 
betaines; cationic type ones such as perfluoroalkyi trimethylammonium salts; and nonionic type ones such as perfluor- 
oaikylamine oxides, perfluoroalkyi ethylene oxide adducts, oligomers carrying perfluoroalkyi groups and hydrophilic 
groups, oligomers carrying perfluoroalkyi groups and lipophilic groups, oligomers carrying perfluoroalkyi groups, hy- 
drophilic groups and lipophilic groups and urethanes carrying perfluoroalkyi groups and lipophilic groups. 

IS The foregoing surfactants may be used alone or in combinatbn and the amount thereof added to the back coat 
layer preferably ranges from 0.001 to 10% by weight and more preferably 0.01 to 5% by weight. 

The back coat layer used in the inventton may further comprise, for instance, dyes or pigments for cotoring the 
layer, silane coupling agents, diazo resins comprising diazonium salts, organophosphonic acids, organophosphoric 
acids and cationic polymers for improving the adhesion to a substrate, and waxes, higher fatty acids, higher fatty acid 

20 amides, silicon compounds comprising dimethylsHoxane, modified dimethylsiloxanes and polyethylene powder com- 
monly used as lubricants, in proper amounts. 

The thickness of the back coat layer is not restricted to a specific range so far as it is sufficient to prevent the 
formation of scratches on the photosensitive layer and preferably ranges from 0.01 to 8 jim. This is because if it is less 
than 0.01 \iTn, the formation of scratches on the photosensitive layer cannot be prevented upon handling the PS plates 

2S while putting them in piles. On the other hand, if it exceeds 8 fim, the resulting back coat layer is dissolved in or swollen 
with agents used during printing to thus cause change in the thk;kness of the layer. This leads to the change of the 
printing pressure and hence to the deterioration of printing properties thereof. 

The back coat layer can be applied onto the back face of a substrate according to various methods. Examples 
thereof include a method comprising forming the foregoing components into a film and adhering the film to an aluminum 

30 substrate with an adhesive or by applying heat and a method comprising forming the components into a molten film 
with a melt-extruder and simultaneously adhering the molten film to a substrate, but it is preferred to use a method 
comprising preparing a solution of the foregoing components, applying the solution to the surface of a substrate and 
then drying since this method ensures the formation of a layer of a desired coated amount (or thickness) defined above. 
Solvents used in this method are, for instance, organic solvents disclosed in J.R KOKAI No. Sho 62-251739 which 

35 may be used alone or in combinatk>n. 

Photosensitive Layer 

A photosensitive layer comprising a known photosensitive composition is formed on the aluminum plate having a 
40 hydrophilic surface thus obtained to give a PS plate. Examples of photosensitive compositions usable in the invention 
Include positive-working photosensitive compositions comprising, as principal components, o-qulnonediazide com- 
pounds and negative-working compositions comprising, for instance, photopolymerizable compounds which mainly 
comprise diazonium salts, alkali-soluble diazonium salts or unsaturated double bond-containing monomers or cinnamic 
acid and dimethylmaleimido group-containing photo-crosslinkable compounds, as photosensitive substances. 

45 

Positive-Working Photosensitive Layer 

Examples of the principal component of the positive-working photosensitive composition are o-naphthoquinone- 
diazkie compounds. Preferred o-naphthoquinonediazide compounds are esters of 1,2-diazonaphthoquinonesulfonic 
so acid with pyrogallolacetone resin as disclosed in J.R KOKOKU No. Sho 43-28403 (U.S. PaL No, 3.635.709). Other 
preferred o-quinonedlazkte compounds are, for instance, esters of 1 ,2-diazonaphthoquinone^-sulfonlc acid with phe- 
nol-formaldehyde resin as disclosed in U.S. Patent Nos. 3,046.120 and 3.188,210; and esters of 1 ,2-diazonaphtho- 
quinone-4-sutfonic acid with phenol-formaldehyde resin as disclosed in J.R KOKAI Nos. Hei 2-96163, Hei 2-96165 
and Hei 2-96761 . Examples of other preferred o-naphthoquinonediazide compounds include those known and dis- 
ss closed in a variety of patents such as J.R KOKAI Nos. Sho 47-5303. Sho 48-63802, Sho 48^3803, Sho 48-96575, 
Sho 49-38701 and Sho 48-1 3854, J.R KOKOKU Nos. Sho 37-1 801 5, Sho 41 -11 222, Sho 45-9610 and Sho 49-1 7481, 
U.S. Patent Nos. 2,797,213; 3,454,400; 3, 544,323; 3,573,917; 3,674,495 and 3,785,825; U.K. Patent Nos. 1, 227,602; 
1,251,345; 1.267.005; 1,329,888 and 1,330,932; and German Patent No. 854,890. 
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Particuiarty preferred o-naphthoquinonediazide compounds are those obtained through the reaction of potyhydroxy 
compounds having molecular weight of not more than 1 ,000 with 1 ,2-diazonaphthoquinonesulfonic acid. Specific ex- 
amples thereof are those disclosed in. for instance, J. P KOKAI Nos. Sho 51 -1 39402. Sho 58-1 50948. Sho 58-203434, 
Sho 59-165053, Sho 60-121445. Sho 60-134235, Sho60-163043, Sho61-118744, Sho62-10645. Sho 62-10646, Sho 
62-153950, Sho 62-178562 and Sho 64-76047; and U.S. Patent Nos. 3,102.809; 3,126.281; 3.130,047; 3,148,983; 
3,184,310; 3,188,210 and 4.639,406. 

These o-naphthoquinonediazide compounds are preferably obtained by reacting polyhydroxy compounds with 
1 ,2-diazonaphthoquinonesulfonlc acid chloride in an amount ranging from 0.2 to 1 .2 eq, more preferably 0.3 to 1 .0 eq. 
The 1 ,2-diazonaphthoquinonesulfonic acid chloride may be either 1,2-diazonaphthoquinone-4-sulfonic acid chloride 
or acid chloride. 

In this respect, the resulting o-naphthoquinonedlazlde compound is a mixture of products variously differing In the 
positions of 1 ,2-diazonaphthoquinonesulfonate groups and the amounts thereof Introduced, but preferred are those 
having a rate of the compound whose hydroxyl groups are all converted into 1,2-diazonaphthoquinonesulfonic acid 
esters (content of the completely esterified compound) of not less than 5 mole%, more preferably 20 to 99 mole%. 

The photosensitive composition used in the Invention preferably comprises the positive-working photosensitive 
compounds (inclusive of the foregoing combination) in an amount suitably ranging from 1 0 to 50% by weight and more 
preferably 15 to 40% by weight. 

Binders tor Positive-Working Photosensitive Composition 

The positive-working photosensitive composition may comprise only o-quinonediazlde compounds such as those 
listed above, but preferebly the o-quinonediazide compounds are used in combination with an alkaline water-soluble 
resin as a binder. Preferred examples thereof are alkaline water^oluble novolak resins such as phenol-formaldehyde 
resins and cresol-formaldehyde resins, for instance, o-, m- and p-cresol-formaldehyde resins, m-/p- mixed cresol- 
formaldehyde resins and phenol-mixed cresol (m-/ p-/o- or m-/p- or m-/o-)-formaldehyde resins. 

Other binders usable in the invention further include phenol-modified xylene resins, polyhydroxystyrenes, hab- 
genated polyhydroxystyrenes and acrylic resins having phenolic hydroxyl groups as disclosed in J.P KOKAI No. Sho 
51 -3471 1 . Examples of suitable binders may further include copolymers generally having a molecular weight of 1 0,000 
to 200,000 and having structural units derived from the following monomers (1) to (13). 



(1) (Meth)acrylamides, (meth)acrylic acid esters and hydroxystyrenes having an aromatic hydroxy group such as 
N-(4-hydroxyphenyl) (meth)acrylamide, o-. m- or p-hydroxystyrene and o-, m- or p-hydroxyphenyl-(meth)acrylate. 

(2) (Meth)acryllc acid esters having an aliphatic hydroxy group such as 2-hydroxyethyl (meth)acrylate. 

(3) Unsuturated carboxylk; adids such as (meth)acrylic ackl, maleic anhydride and itaconic acid. 

(4) (Substituted) acrylates such as methyl acrylate, ethyl acrylate, propyl acrylate. butyl acrylate, amy! acrylate, 
hexyl acrylate, cyclohexyl acrylate. octyl acrylate, phenyl acrylate, benzyl acrylate, 2-chloroethyl acrylate. 4-hy- 
droxybutyl acrylate, glycidyl acrylate and N-dimethylaminoethyl acrylate. 

(5) (Substituted) methacrylates such as methyl methacrylate, ethyl methacrylate, propyl methacrylate, butyl meth- 
acrylate. amyl methacrylate, hexyl methacrylate, cyclohexyl methacrylate, octyl methacrylate, phenyl methacrylate, 
benzyl methacrylate, 2-chloroethyl methacrylate, 4-hydroxybutyl methacrylate. glycidyl methacrylate and N- 
dimethyiaminoethyl methacrylate. 

(6) (f^eth)acrylamides such as (meth)acrylamide. N-methylol (meth)acrylamide. N-ethyl (meth)acrylamide, N-hexyl 
(meth)acrylamide, N-cyclohexyl (meth)acrylamide, N-hydroxyethyl (meth)acrylamide, N-phenyl (meth)acrylamide, 
N-benzyl (meth) aciylamide, N-nitrophenyl (meth)acrylamide and N-ethyl-N-phenyl (meth)acrylamide. 

(7) Vinyl ethers such as ethyl vinyl ether. 2-chbroethyl vinyl ether, hydroxyethyl vinyl ether, propyl vinyl ether, butyl 
vinyl ether, octyl vinyl ether and phenyl vinyl ether. 

(8) Vinyl esters such as vinyl acetate, vinyl chloroacetate, vinyl butyrate and vinyl benzoate. 

(9) Styrenes such as styrene, methylstyrene and chloromethylstyrene. 

(10) Vinyl ketones such as methyl vinyl ketone, ethyl vinyl ketone, propyl vinyl ketone and phenyl vinyl ketone, 

(11) Olefins such as ethylene, propylene, isobutylene, butadiene and isoprene. 

(12) N-vinyl pyrrolidone, N-vinyl carbazole, 4-vinyl pyridine, acrylonitrile and methacrylonitrile. 

(13) Unsaturated sulfonamides of (meth)acrylamides such as N-(o-aminosulfonylphenyl)(meth)acrylamide, N-(m- 
aminosulfonylphenyl) (meth)acrylamide, N-(p-aminosutfonylphenyl) (meth)acrylamide. N-(1 -(3-aminosulfonyl) 
naphthyl) (meth)-acrylamide and N-(2-aminosulfonylethyl) (meth)acrylamide; and unsaturated sulfonamides of 
(meth)acrylic acid esters such as o-aminosulfonylphenyl (meth)acrylate, m-aminosulfonylphenyl (meth) acrylate, 
p-aminosulfonylphenyl (meth)acrylate and 1 -(3-aminosulfonylnaphthyl) (meth)acrylate. 

Further, the foregoing monomers may likewise be copolymerized with other monomers copolymerizable therewith 
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and the copolymers of the monomers listed above can be modified with, for instance, glycidyl (meth)acrylate. However, 
the copolymers usable in the invention are not limited to these specific examples. 

The foregoing copolymers preferably comprises moieties derived from the unsaturated carboxylic acids (3) listed 
above and the acid value thereof preferably ranges from 0 to 10 meq/g, more preferably 0.2 to 5.0 meq/g. Moreover, 

5 preferred molecular weight of these copolymers ranges from 10,000 to 100,000. The copolymers, if desired, may 
comprise polyvinyl butyral resin, polyurethane resin, polyamide resin and/or epoxy resin. 

These alkali-soluble polymers may be used alone or in combination and the amount thereof is not more than 80% 
by weight on the basis of the total weight of the photosensitive composition. 

The light-sensitive composition used in the invention preferably comprises, for the improvement of the ink recep- 

10 tlvity of images, phenol^ormaldehyde condensates carrying alkyi groups having 3 to 8 carbon atoms (e.g.. t-butylphe- 
nol/formaldehyde resin and octylphenol/fomnaldehyde resin as substituents as disctosed in U.S. Pat. No. 4.123,279 
and, for the improvement of sensitivity, cyclic acid anhydrides, phenols and/or organic acids. Examples of such cyclic 
acid anhydrides are phthaiic anhydride, tetrahydro-phthalic anhydride, hexahydrophthalic anhydride, 3,6-endoxy-A 
tetrahydrophthalic anhydride, tetrachlorophthalic anhydride, maleic anhydride, chloromaleic anhydride.a -phenyl- 

is maleic anhydride, succinic anhydride and pyromellitic anhydride. Such phenols include, for instance, bisphenol A, p- 
nitrophenol, p-ethoxyphenol, 2,3,4-trihydroxybenzophenone, 4-hydroxy-benzophenone, 2,4,4'-trihydroxybenzophe- 
none, 4,4',4"-trihydroxy-triphenylmethane and 4,4',3",4'Metrahydroxy-3,5,3',5'-tetramet hyltriphenylmethane. Such or- 
ganic acids are, for instance, sulfonic acids, sulfinic acids, alkylsulfuric acids, phosphonic acids, phosphinic acids, 
phosphoric acid esters and carboxylic acids as disclosed in J.P. KOKAI Nos. Sho 60-88942 and Hei 2-96755 and 

20 specific examples thereof are p-toluenesulfonic acid, dodecylbenzenesulfonic acid, p-toluenesulfinic acid, ethylsulf uric 
acid, phenylphosphonic acid, phenylphosphinic acid, phenyl phosphate, diphenyl phosphate, benzoic acid, isophthalic 
acid, adipic acid, p-toluylic acid, 3,4-dimethoxybenzoic acid, phthaiic acid, terephthalic acid. 1 .4-cyclohexene-2,2-di- 
carboxylic acid, erucic acid, lauric acid, n-undecanoic acid and ascorbic acid. 

The content of the foregoing cyclic acid anhydrides, phenols and/or organic acids In the photosensitive composition 

25 preferably ranges from 0.05 to 1 5% by weight and more preferably 0. 1 to 5% by weight. 

The composition used in the invention may further comprise, for extending the development latitude, non-ionic 
surfactants as disclosed in J.P. KOKAI Nos. Sho 62-251740 and Hei 4-68355 and/or amphoteric surfactants as dis- 
closed in J.P. KOKAI No. Sho 59-121044 and Hei 4-13149. Specific examples of non-ionic surfactants are sorbitan 
tristearate. sorbitan monopalmitate. sorbitan trioleate, srearyl monoglyceride, polyoxy ethylene sorbitan monooleate 

30 and polyoxyethylene nonylphenyl ether and examples of amphoteric surfactants are alkyI di(aminoethyl) glycine, alkyI 
polyamlnoethyl glycine hydrochloride, 2-alkyl-N-carboxyethyl-N-hydroxyethyl imidazolinium betaine and Amorgen K 
(trade name of an N-tetradecyl-N,N-betaine type surfactant, availablef rom Dai-lchi Kogyo Seiyaku Co., Ltd.) and Rebon 
15 (trade name of an alkyI imkJazoline type one available from Sanyo Chemical Industries, Ltd.). 

The content of the foregoing non-ionic and/or amphoterc surfactants in the composition ranges from 0.05 to 1 5% 

35 by weight and more preferably 0. 1 to 5% by weight. 

The positive-working photosensitive composition used in the invention may comprise a printing out agent for ob- 
taining a visible image immediately after exposure to light and a dye or pigment for coloring images. A representative 
example of the printing out agent is a combination of a photosensitive compound capable of releasing an acid through 
exposure to light with a salt-forming organic dye, for instance, a combination of o-naphthoquinonediazido-4-sutfonic 

40 acid halide with a salt-forming organic dye as disclosed in J.P KOKAI Nos. Sho 50-36209 (=U.S. Patent No. 3,969, 11 8) 
and Sho 53-8128; and a combinatton of a trihalomethyl compound with a salt-forming organic dye as disclosed in J.P. 
KOKAI Nos. Sho 53-36223 (=U.S. Patent 4,160,671), Sho 54-74728 (=U.S. Patent 4,232,106), Sho 60-3626, Sho 
60-138539, Sho 61-143748, Sho 61-151644 and Sho 63-58440 (=U.S. Patent 5,064,741). Such trihatomethyl com- 
pounds include oxadiazole and triazine type compounds and both of these are excellent in stability with time and can 

45 provide clear printed out images. 

Other dyes may also be used instead of or together with the foregoing salt-forming organic dyes as the agents for 
coloring images. Preferred dyes inclusive of the salt-fomning organic dyes are, for instance, oil-soluble and basic dyes. 
Specific examples thereof are Oil Yellow #101 and #103, Oil Pink #312, Oil Green BG, Oil Blue BOS and #603. Oil 
Black BY, BS and T-505 (they are all available from Orient Chemical Industries, Co., Ltd.), Victoria Pure Blue, Crystal 

so Violet (CI 42555), Methyl Violet (CI 42535), Ethyl Violet, Rhodamine B (CI 145170B). Malachite Green (CI 42000) and 
Methylene Blue (CI 52015). Partteularly preferred are those disclosed in J.P KOKAI No. Sho 62-293247 (=GB 
2192729). 

The positive-working photosensitive composition is dissolved and dispersed in a solvent capable of dissolving the 
foregoing components and then applied onto an aluminum substrate. Examples of solvents used herein include organic 
55 solvents disclosed in J.P KOKAI No. Sho 62-251739 which may be used alone or in combination. The photosensitive 
composition is dissolved and dispersed in such a solvent in a concentration ranging from 2 to 50% by weight (solid 
content), applied to the support and then dried. The coated amount of the positive-working photosensitive composition 
layer (photosensitive layer) applied onto the support varies depending on the applications of the resulting plate, but 
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preferably ranges from 0.3 to 4.0 g/m^ (weighed after drying). As the coated amount decreases, the quantity of light 
for imagewise exposure is reduced, but the strength of the resulting layer is lowered. On the other hand, as it is in- 
creased, the quantity of light for imagewise exposure increases, but the strength of the photosensitive layer increases 
and, for instance, it is used as a PS plate, a lithographic printing plate capable of providing a large number of copies 
5 (high printing durability) can be obtained. 

The positive-working photosensitive composition may comprise a surfactant such as a fluorine atom-containing 
surfactant as disclosed in J.P KOKAI No. Sho 62-1 70950 (=U.S. Patent 4,822,71 3) for improving the coating properties 
thereof. The amount thereof to be added Preferably ranges from 0.001 to 1 . 0% by weight, more preferably 0.005 to 
0.5% by weight on the basis of the total weight of the composition. 

10 

Negative-Working Photosensitive Composition 

Examples of negative-working photosensitive composition used for negative-working PS plate to which the back 
coat layer of the invention is applied are photosensitive compositions comprising photosensitive diazo compounds, 
15 photopolymerizable photosensitive compositions and photocrosslinkable photosensitive composition. Among these, 
photohardenable photosensitive compositions will be detailed below by way of example. 

The photosensitive diazo compounds used in the PS plate of the invention are, for instance, diazo resins obtained 
through condensation of aromatic diazonium salts with reactive carbonyl group-containing organic condensation 
agents, in particular, aldehydes such as formaldehyde and acetaldehyde or acetate in acidic mediums, with a conden- 
20 sate of p-diazodiphenylamine with formaldehyde being most typical example thereof. Methods for synthesizing these 
diazo resins are detailed in, for instance, U.S. Patent Nos. 2,679,498; 3,050,502; 3,311,605 and 3,277.074. 

Preferred photosensitive diazo compounds further include, for instance, co-condensed diazo compounds of aro- 
matic diazonium salts with substituted aromatic compounds free of diazonium groups as disclosed in J.P. KOKOKU 
No. Sho 49-48001 and among these, particularly prefered are co-condensed diazo compounds of aronnatK diazonium 
2S salts with aromatic compounds substituted with alkali-soluble groups such as carboxyl and hydroxyl groups. 

Moreover, preferred are further include, tor instance, photosensitive diazo compounds obtained by condensing 
aromatic diazonium compounds with reactive carbonyl compounds carrying alkali-soluble groups as disclosed in J.P. 
A. Nos. Hei 1-130493. Hei 2-321823 and Hei 2-299551 . 

There have been known diazo resins in which the counteranions of these diazonium salts are inorganic anions 
30 such as those derived from mineral acids, e.g., hydrochloric acid, hydrobromic acid, sulfuric acid and phosphoric acid 
or complex salts thereof with zinc chloride. However, particularly preferred are diazo resins which are substantially 
insoluble in water and soluble in organic solvents. Such preferred diazo resins are detailed in J.P. KOKOKU No. Sho 
47-1167 and U.S. Patent No. 3,300,309. 

Moreover, prefered diazo resins further include, for instance, those having counteranions derived from halogen- 
35 ated Lewis acids such as tetrafluoroboric acid, hexafluorophosphoric acid and perhalogenic acids such as perchloric 
acid and periodic acid as disctosed in J.P. KOKAI Nos. Sho 54-98613 and Sho 56-121031 . In addition, preferred are 
also include diazo resins having counteranions derived from sulfonic acid carrying long chain alkyi groups as disclosed 
in J.P KOKAI Nos. Sho 58-209733, Sho 62-175731 and Sho 63-262643. 

The amount of the photosensitive diazo compounds usually ranges from 5 to 50% by weight and preferably 8 to 
40 20% by weight on the basis of the total weight of the photosensitive layer. 

Binders Used in Negative-Working Photosensitive Composition 

The photosensitive diazo compounds used in the invention are preferably used in combination with alkaline water- 
45 soluble or swellable lipophilic polymer materials as binders. Examples of such lipophilic polymeric compounds are the 
same copolymers listed above in connection with the positive-working photosensitive copying materials and having 
repeating units derived from the monomers (1 ) to (1 3) and molecular weights generally ranging from 10,000 to 200,000 
as well as those having repeating units derived from the following monomers (14) and (15): 

50 (14) unsaturated imides such as maleimide, N-acryloyl(meth) acrylamide, N -acetyl (meth)acrylamide. N-propionyl 

(meth) acrylamide and N-(p-chlorobenzoyl) (meth)acrylamide. 

(15) unsaturated monomers having, on the side chains, crosslinkable groups such as N-(2-((meth)acryloyloxy) 
ethyl)-2,3-dimethylmaleimide and vinyl cinnamate. 

55 Further, other monomers copolymerizable with the foregoing monomers may be copolymerized. Moreover, the 
binders also include copolymers obtained by copolymerization of the foregoing nrKXiomers whbh are further modified 
with glycidyl (meth)acrylate. However, the present invention is not restricted to these specific binders. 

The foregoing copolymers preferably comprises moieties derived from the unsaturated carboxylic acids (3) listed 
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above and the acid value thereof preferably ranges from 0 to 10 meq/g, more preferably 0.2 to 5.0 meq/g. Moreover, 
preferred molecular weight of these copolymers ranges from 10,000 to 100,000. The copolymers, if desired, may 
comprise polyvinyl butyral resin, polyurethane resin, polyamide resin and/or epoxy resin. 

Other preferred binders are novolak type resins such as phenol/formaldehyde resin, o-, m- and p-cresol/formal- 
5 dehyde resins, m-/p-mixed cresol/formaldehyde resins and phenol/cresol (o-/m-/p-, m-/p- or o-/m-mixed cresoiyfor- 
maldehyde resins. Moreover, usable binders further include, for instance, phenol-modified xylene resins, polyhydrox- 
ystyrene, halogenated polyhydroxystyrene and alkali-soluble resins having phenolic hydroxy! groups as disclosed In 
J.R KOKAI No. Sho 51 -34711. 

These alkali-soluble polymers may be used alone or in combination and the amount thereof ranges from 40 to 
10 95% by weight based on the total weight of the solid contents of the photosensitive composition. 

The photosensitive composition used in the invention may optionally comprises an agent for improving the ink 
receptivity of images such as styrene/maleic anhydride copolymers half-esterified with alcohols, novolak resins and 
50% fatty acid esters of p-hydroxystyrene as disclosed in J.R KOKAI No. Sho 55-527. 

The negative-working photosensitive composition used in the invention may optionally comprise a plasticizer for 
IS improving the flexibility and wear resistance of the resulting coating layer. Specific examples thereof are butyl phthalyl, 
polyethylene glycol, tributyl citrate, diethyl phthalate, dibutyl phthalate. dihexyl phthalate, dioctyl phthalate, tricresyl 
phosphate, tributyl phosphate, trioctyl phosphate, tetrahydrofurfuryl oleateand oligomers and polymers of (meth) acryl- 
ic acid, with tricresyl phosphate being particularly preferred. 

The negative-working photosensitive composition used in the invention may comprise, for the improvement of 
20 stability with time, additives such as phosphoric acid, phosphoric acid, citrto ackl, oxalic acid, dipicolinic acid, benze- 
nesulfonic acid, naphthalenesulfonic acid, sulfosalicyllc acid, 4-methoxy-2-hydroxybenzophenone-5-sulfonic acid and 
tartric acid. 

The negative-working photosensitive composition used in the invention may comprise printing out agent for ob- 
taining a visible image immediately after imagewise exposure to light and/or agents for coloring images such as dyes 
2S or pigments. 

Representative printing out agents are combinations of compounds releasing acids through exposure to light (pho- 
tolytically acid -releasing agents) with salt-forming organic dyes. Specific examples thereof are combinations of tri- 
halomethyl compounds with salt-forming organic dyes as disclosed in J.R KOKAI Ncs. Sho 53-36223 (=U.S. Patent 
4. 1 60,671 ), Sho 54-74728 (=U.S. Patent 4,232. 1 06). Sho 60-3626, Sho 61 -1 43748, Sho 61 -1 51 644 and Sho 63-58440 

30 (=U.S. Patent 5,064,741). Such trihalomethyl compounds include oxazole and triazine type compounds and both of 
these are excellent in stability with time and can provide clear printed out innages. 

The dyes are preferably those which change color tone through the reaction with free radcals or acids. Specific 
examples thereof which are initially colored and converted into colorless ones, or whk:h cause cotor change are triphe- 
nylmethane, diphenylmethane, oxazine, xanthene, iminonaphthoquinone, azomethine or anthraquinone type dyes 

3S such as oil-soluble and basic dyes. Specific examples thereof are Victoria Pure Blue (available from Hodogaya Chem- 
ical Co.. Ltd.). Oil Yellow #101 and #103. Oil Pink #312, Oil Red, Oil Green BG, Oil Blue BOS and #603, Oil Black BY, 
BS and T-505 (they are all available from Orient Chemical Industries, Co., Ltd.), Patent Pure Blue (available from 
Sumitomo Mikuni Chemical Co., Ltd.), Crystal Violet (CI 42555). Methyl Violet (CI 42535), Ethyl Violet, Rhodamine B 
(CI 145170B), Malachite Green (CI 42000). Methylene Blue (CI 52015), Brilliant Blue, Methyl Green. Erythrosine B. 

40 Basic Fuchsine. m-Cresol Purple, Auramine, 4-p-diethylaminophenyl cyano-p-diethylaminophenyl iminonaphthoqui- 
none, acetanilkJe. 

On the other hand^ examples of dyes which are initially colorless and converted into cobred ones are leuco dyes 
and primary and secondary arylamine type dyes such as triphenylamine, diphenylamine, o-chloroaniline. 1 ,2,3-triphe- 
nylguanidine. naphthylamine, diaminodiphenylmethane, p,p*-bis-dimethylamlnodiphenylamine, 1 .2-dianilinoethylene. 
45 p,p', p"-tris-dimethylaminotriphenylmethane, p,p'-bis-dimethylaminodiphenylmethylimine, p,p',p"-triamino-o-methylt- 
riphenylmethane, p,p'-bis-dimethylaminodiphenyl-4-anilinonaphthylmethane and p,p',p"-triaminotriphenylmethane. 

Preferred are triphenylmethane and diphenylmethane type ones, more preferred are triphenylmethane type dyes, 
in particular Victoria Pure Blue BOH. The foregoing dyes are used in an amount preferably ranging from about 0.5 to 
1 0% by weight, more preferably about 1 to 5% by weight based on the total weight of the negative-working photosen- 
so sitive composition. 

The negative-working photosensitive composition used in the invention may comprise cyclic acid anhydrides, phe- 
nols, organic acids and/or higher alcohols for the improvement of the developability of the resulting photosensitive 
layer These additives are the same as those listed above in connection with the positive-working photosensitive com- 
position and used in the same amount defined above. 
ss The negative-working photosensitive composition is dissolved in a solvent in which the foregoing components are 
soluble and then applied onto the aluminum support. Examples of such solvents used herein are preferably those 
di8ck}sed in, for instance, J.R KOKAI Nos. Sho 62-251739 which may be used alone or in combinatbn. 

The negative-working photosensitive composition is dissolved or dispersed in the solvent in a concentration ranging 
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from 2 to 50% by weight (solid content), applied to the support and then dried. The coated amount of the layer of the 
negative-working photosensitive composition (photosensitive layer) applied onto the support varies depending on the 
applications of the resulting plates, but preferably ranges from 0.3 to 4.0 g/m^ (weighed after drying). As the coated 
amount decreases, the quantity of light for imagewise exposure is reduced, but the strength of the resulting film is 
s lowered. On the other hand, as it is increased, the quantity of light required for imagewise exposure increases, but the 
strength of the resulting film increases. For instance, if the photosensitive composition is used in the PS plate of the 
present invention, a lithographic printing plate capable of providing a large number of copies (high printing durability) 
can be obained. 

The negative-working photosensitive composition may comprise a surfactant for the improvement in the coating 
10 properties of the composition like the aforementioned positive-working photosensitive composition. 

In the preparation of the PS plate of the Invention, the back coat layer applied to the back face of a substrate and 
the photosensitive layer applied to the upper surface of the substrate may be formed in any order or may be formed 
simultaneously. 

IS Mat Layer 

A mat layer is applied onto the surface of the photosensitive layer thus formed to reduce the time required for 
evacuation during contact exposure using a vacuum printing frame and to prevent the formation of an indistinct image 
during printing. Examples of such mat layers are disclosed in J.P. KOKAI No. Sho 50-125805 and J.R KOKOKU Nos. 
20 Sho 57-6582 and Sho 61-28986. Altematively, the mat layer can also be fomried by heat-welding solid powder onto 
the surface of the photosensitive layer as disclosed in J.P. KOKOKU No. Sho 62-62337. Excellent intended effects of 
the present invention would be anticipated by the PS plate having a mat layer soluble in water and aqueous alkaline 
developers. 

The averaged diameter of projected portions on the mat layer used in the inventbn is not more than 100^ m. If 
2S the averaged diameter exceeds this upper limit, the contact area between the photosensitive layer and the back coat 
layer increases, the slip characteristics of the mat layer is lowered and accordingly both surfaces of the photosensitive 
layer and the back coat layer are liable to cause scratches when the PS plates are stored in piles. The averaged height 
of the mat layer is not more than 10 |i m and more preferably 2 to 6\i m. If it exceeds the upper limit, the formation of 
fine images becomes difficult, the density of highlight dots is reduced and accordingly, the tone reproduction is insuf- 
30 ficient. On the other hand, if it is less than 2 |im, an indistinct image is fonned during printing due to insufficient contact 
between the photosensitive layer and an original film under vacuum. The amount of the mat layer to be coated preferably 
ranges from 5 to 200 mg/m^ and more preferably 20 to 150 mg/m^. If the coated amount thereof is greater than the 
upper limit, the contact area between the photosensitive layer and the back coat layer increases and this becomes a 
cause of scratch-formatk)n, while if It is less than the lower limit, the the contact under vacuum becomes insufficient. 

35 

Development Treatment 

The PS plate thus prepared is imagewise exposed, through an original transparency, to actinic light from a light 
source such as a carbon arc lamp, a mercury lamp, a xenon lamp, a tungsten lamp or a metal halide lamp. 

40 Alkali aqueous solutions commonly known can be used as developers or replenishers for these PS plates. Exam- 

ples of the alkaline agents used in the developer or replenisher composition used in the invention include inorganic 
alkaline agents such as sodium silicate, potassium silicate, sodium hydroxide, potassium hydroxide, lithium hydroxide, 
ammonium hydroxide, sodium tertiary phosphate, potassium tertiary phosphate, sodium secondary phosphate, potas- 
sium secondary phosphate, ammonium tertiary phosphate, ammonium secondary phosphate, sodium carbonate, po- 

4S tassium carbonate, ammonium carbonate, sodium bicarbonate, potassium bicarbonate, ammonium bicarbonate, so- 
dium borate, potassium borate and ammonium borate; and organk; alkaline agents such as monomethylamine. dimeth- 
ylamine, trimethylamine, monoethylamine, diethylamine, triethylamine, monoisopropylamine, diisopropylamine, triiso- 
propylamine, n-butylamine, monoethanolamine, diethanolamine, iriethanolamine, monoisopropanolamine, dilsopropa- 
nolamine, ethyleneimine, ethylenediamine and pyridine. In the invention, these alkaline agents may be emptoyed alone 

so or in combination. 

Most preferred alkaline agents for use In developers for positive-working PS plates are silicates such as sodium 
silicate and potassium silicate. This is because the developing ability of the developer can be controlled, to some 
extent, by adjusting the ratio of the silicon oxide Si02 to the alkali metal oxide MgO which are components of the silicate 
(in general expressed in terms of the molar ratio: [SiOg] / [M2O] ) and the concentration of the silicate. Examples of 
ss such developers are aqueous solutions of sodium silicate having a molar ratio: [SiO^] / [ NagO] ranging from 1 .0 to 1 .5 
and an SIO2 content of 1 to 4% by weight as disclosed in J.R KOKAI No. Sho 54-62004; and aqueous alkali metal 
silicate solutions having a ratb: [ SiO^ / [ M ] of 0.5 to 0.75 (i.e., [SiOg] / [M2 O] of 1 .0 to 1 .5) and an SiOg content of 1 
to 4% by weight and containing at least 20% of potassium on the basis of the total gram atoms of the alkali metals 
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present in the developer as disclosed in J.R KOKOKU No. Sho 57-7427. 

When the PS plate is developed with an automatic developing machine, it has been known that many PS plates 
can be processed over a long time without exchanging the developer in the developing tank it an aqueous solution 
(replenisher) having an alkalinity higher than that of the developer is added to the developer It is also preferred to 

5 adopt this replenishment in the present invention. For instance, there can preferably be used a method which comprises 
using an aqueous solution of sodium silicate having a molar ratio: [ Si02 ] / ( Na20] ranging from 1 .0 to 1 .5 and an 
SiOg content of 1 to 4% by weight as disclosed in J.R KOKAI No. Sho 54-62004 as a developer and continuously or 
intermittently adding an aqueous solution of sodium silicate (replenisher) having a molar ratio: [ Si02 ] / [ Na20] ranging 
from 0.5 to 1 .5 in proportion to the anriount of the positive-working PS plates processed; and a method which uses an 

10 aqueous alkali metal silicate solution having a ratio: [ SiO^ ] / [ M ] of 0.5 to 0.75 (i.e., [ SiOg ] / [ M2O ] of 1 .0 to 1 .5) 
and an SiOg content of 1 to 4% by weight as a developer and an aqueous alkali metal siiteate solutbn having a ratio: 
[ Si02 ] / [ M ] of 0.25 to 0.75 (i.e., [ Si02 ] / [ MgO ] of 0.5 to 1.5) as a replenisher. both developer and replenisher 
containing at least 20% of potassium on the basis of the total gram atoms of the alkali metals present in the developer, 
as disclosed in J.P. KOKOKU No. Sho 57-7427. 

IS When using an alkali metal silicate solution as such a replenisher, the molar ratio: [ Si02 ] / [ M2O ] thereof is 

preferably restricted to a low level in order to increase the activity of the replenisher and to reduce the running cost 
and the amount of waste liquor. However, it has been known that, as the activity thereof incrases, the aluminum of the 
substrate of the PS plate is easily dissolved in the developer to fomn insolubles therein during development. The back 
coat layer of the PS plate of the invention can serve to prevent the dissolution of the aluminum from the back face of 

20 the substrate and thus the PS plate of the invention can preferably processed even in a developer system to which a 
replenisher having a high activity is supplemented. A preferably used developer system comprises a highly active 
developer which is an aqueous 8oiutk)n of an alkali metal silicate having a molar ratb: S\0^hA2^ 0. 7 to 1 .5 and an 
Si02 content of 1 .0 to 4.0% by weight and a replenisher whk;h comprises an aqueous solution of an alkali metal silicate 
having a molar ratio: SiO^Mz^ ^.3 to 1 .0 and an Si02 content of 0.5 to 4.0% by weight. 

2S The developer and replenisher used for developing the positive- and negative-working PS plate of the invention 

may optionally comprise various kinds of surfactants and/or organic solvents for promoting and suppressing the de- 
velopment, for dispersing development scum and for enhancing the ink receptivity of images on the printing plate. 
Surfactants usable herein are anionic, cationic, nonionic and amphoteric ones. 

Examples of surfactants preferably used are nonionic surfactants such as polyoxyethylene alkyi ethers, polyox- 

30 yethylene alkylphenyl ethers, polyoxyethylene polystyrylphenyl ethers, polyoxyethylene polyoxypropylene alkyI ethers, 
glycerin fatty acid partial esters, sorbitan fatty acid partial esters, pentaerythritol fatty acid partial esters, propylene 
glycol fatty acid monoesters, sucrose fatty acid partial esters, polyoxyethylene sorbitan fatty acid partial esters, poly- 
oxyethylene sorbitol fatty acid partial esters, polyethylene glycol fatty acid esters, polyglycerin fatty acid partial esters, 
polyoxyethylene-modified castor oils, polyoxyethylene glycerin fatty acid partial esters, fatty acid diethanolamides, N, 

3S N-bls-2-hydroxyalkylamines, polyoxyethylene alkylamines, triethanolamine fatty acid esters and trialkylamine oxides; 
anionic surfactants such as fatty acid salts, abietic acid salts, hydroxyalkanesulfontc acid salts, alkanesulfonic acid 
salts, salts of dialkylsulfosuccinic acid esters, linear alkylbenzenesulfonic acid salts, branched alkylbenzenesulfonic 
acid salts, alkylnaphthalenesulfonic acid salts, alkylphenoxy polyoxyethylene propylsulfonic acid salts, polyoxyethylene 
alkylsulfophenyl ether salts, sodium salt of N-methyl-N-oleyltaurine, disodium salts of N-alkylsulfosuccinic acid monoa- 

40 mides, petroleum sulfonic acid salts, sulfated tallow oil, sulfuric acid ester salts of fatty acid alkyl esters, alkylsulfuric 
acid ester salts, polyoxyethylene alkyl ether sulfuric acid ester salts, fatty acid monoglyceride sulfuric acid ester salts, 
polyoxyethylene alkylphenyl ether sulfuric acid ester salts, polyoxyethylene styrylphenyl ether sulfuric acid ester salts, 
alkyl phosphoric acid ester salts, polyoxyethylene alkyl ether phosphork; acid ester salts, polyoxyethylene alkylphenyl 
ether phosphoric acid ester salts, partially saponified products of styrene/maleic anhydride copolymers, partially sa- 

4S ponified products of olefin/maleic anhydride copolymers and naphthalenesulfonic acid salts/formalin condensates; cat- 
ionic surfactants such as alkylamine salts, quaternary ammonium salts, polyoxyethylene alkylamine salts and polyeth- 
ylene polyamine derivatives; amphoteric surfactants such as carboxy betaines, aminocarboxylic acids, sulfobetaines, 
aminosulf uric acid esters and imidazolines. The "polyoxyethylene" moiety of the foregoing surfactants can be replaced 
with polyoxyalkylene moieties such as polyoxymethylene, polyoxypropylene and polyoxybutylene and these sur- 

so factants can also be used in the present invention. 

Examples of other surfactants preferably used are fluorine atom-containing ones having, in the molecules, per- 
fluoroalkyl groups. Specific examples thereof include anionic type ones such as perfluoroalkylcarboxylic acid salts, 
perfluoroalkylsulfonic acid salts and perfluoroalkylphosphoric acid esters; amphoteric type ones such as perfluoroalkyi 
betaines; cationic type ones such as perfluoroalkyi trimethylammonium salts; and nonionic type ones such as perftuor- 

ss oalkylamine oxides, perfluoroalkyi ethylene oxide adducts, oligomers carrying perfluoroalkyi groups and hydrophilic 
groups, oligomers carrying perfluoroalkyi groups and lipophilic groups, oligomers carrying perfluoroalkyi groups, hy- 
drophilic groups and lipophilic groups and urethanes carrying perfluoroalkyi groups and lipophilb groups. 

The foregoing surfactants may be used atone or in combination and the amount thereof added to the devetoper 
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preferably ranges from 0.001 to 10% by weight and more preferably 0.01 to 5% by weight. 

The organic solvents which may be added to the developer are preferably selected from those having solubility in 
water of not more than about 10% by weight, in particular not more than 5% by weight. Examples of the organic solvent 
include 1 -phenylethanol, phenylethanol, 2-phenylethanol, 3-phenylpropanol-1 , 4-phenylbutanol-2, 2-phenylbutanol-1 , 

5 2-phenoxyethanol. 2-benzyloxyethanol, o-methoxybenzyl alcohol, m-methoxybenzyl alcohol, p-methoxybenzyl alco- 
hol, benzyl alcohol, cyclohexanol. 2-methylcyclohexanol, 4-methylcyclohexanol, 3-methylcyclohexanol, N-phenyl eth- 
anotamine and N-phenyl diethanolamine. 

The amount of the organic solvents preferably ranges from 0.1 to 5% by weight with respect to the total weight of 
the developer practically empbyed. The amount of the organic solvent is closely related to that of the surfactant. More 

10 specifically, the amount of the surfactant should be increased with the increase in that of the organic solvent. This is 
because if the anrK>unt of the anionic surfactant is low and that of the organic solvent is great, the organic solvent is 
not completely solubilized in water and as a result, good developing properties of the composition cannot be ensured. 

The developer and replenisher used in the invention may further comprise reducing agent for preventing the con- 
tamination of the resulting lithographic printing plate and this is particularly effective in the development of negative- 

IS working PS plates comprising photosensitive diazonium salts. Examples of reducing agents preferably used are organic 
reducing agents, for instance, phenolic compounds such as thiosalicylic acid, hydroquinone, menthol, methoxyquinone, 
resorcin and 2-methylresorcin; amine compounds such as phenylenediamine and phenyl hydrazine; and inorganic 
reducing agents such as sodium, potassium and ammonium salts of inorganic acids such as sulfinic acid, hydrosul- 
furous acid, phosphorous acid, hydrogenphosphorous acid, dihydrogenphosphorous acid, thiosulfuric acid and 

20 dithionous acid. Among these, those having particularly excellent effect of preventing contamination are sulfites. These 
reducing agents are preferably used in an amount ranging from 0.05 to 5% by weight on the basis of the weight of the 
developer practically employed. 

The developer and replenisher may also comprise organic carboxylic acids. Preferred are aliphatic and aromatic 
carboxylic acids having 6 to 20 carbon atoms. Specific examples of the aliphatic carboxylic acids are caproic acid, 

2S enanthylic acid, caprilic acid, lauric acid, myristic acid, palmitic acid and stearic acid with the alkanoic acids having 8 
to 12 carbon atoms being particularly preferred. These aliphatic acids may be unsaturated ones having, in the carbon 
chain, double bonds or those having branched carbon chains. 

Examples of the aromatic carboxylic acids are compounds having carboxyl groups on the aromatic rings such as 
benzene, naphthalene and anthracene rings, for instance, o-chlorobenzoic acid, p-ch!orobenzoic acid, o-hydroxyben- 

30 zoic acid, p-hydroxybenzoic acid, o-aminobenzoic acid, p-aminobenzoic acid, 2,4-dihydroxybenzoic acid, 2,5-dihy- 
droxybenzolc acid, 2,6-dihydroxyben2oic 3,5-dihydroxybenzok; acid, 2,3-dihydroxybenzoicacid, acid, gallic acid, 1-hy- 
droxy-2-naphthoic acid, 3-hydroxy-2-naphthoic acid, 2-hydroxy-1 -naphthoic acid. 1 -naphthoic acid and 2-naphthoic 
acid, with the hydroxynaphthoic acids being particularly effective. 

The foregoing aliphatic and aromatic carboxylic acids are preferably used in the form of sodium, potassium or 

35 ammonium salt for improving the solubility thereof in water. The amount of the organic carboxylic acids used in the 
developer is not restricted to a particular range. However, if they are used in an amount of less than 0.1% by weight, 
the desired effect thereof is not anticipated, while if they are used in an amount of more than 1 0% by weight, any further 
effect thereof is not anticipated and if other additives are simultaneously used, they interrupt the dissolution thereof. 
Therefore, the amount of the carboxylic acids preferably ranges from 0.1 to 10% by weight and more preferably 0.5 to 

40 4% by weight on the basis of the total weight of the developer practically used. 

The developer and replenisher used in the invention may optionally comprise currently known additives such as 
antifoaming agents, water softeners and/or organic boron compounds as disclosed in J.P. KOKOKU No. Hei 1 -57895. 
Examples of water softeners include polyphosphoric ackis and sodium, potassium and ammonium salts thereof; 
polyaminocarboxylic acids and salts thereof such as ethylenediaminetetraacetto acid, diethylenetriaminepentaacetic 

45 acid, triethylenetetraminehexaacetk; acid, hydroxyethylethylenediaminetriacetic acid, nitrilotriacetic ackJ, 1 ,2-diamino- 
cyclohexanetetraacetic acid and 1 ,3-diamino-2-propanoltetraacetic acid, and ammonium, potassium and sodium salts 
thereof; amtnotri(methylenephosphonic acid), ethylenediaminetetra(methylenephosphonic acid), diethylenetri- 
aminepenta(methylenephosphonictriethylenetetraminehexa(methylenephosphonlcacid),hydroxyethylethylenediami- 
netri(methylenephosphonic acid), acid) and 1-hydroxyethane-1,1-diphosphonic acid, and ammonium, potassium and 

so sodium salts thereof. 

The optimum amount of the water softener varies depending on the chelating ability of a specific softener, the 
hardness and the amount of hard water used, but the amount thereof in general ranges from 0.01 to 5% by weight and 
preferably 0.01 to 0.5% by weight on the basis of the total weight of the developer practically used. If the amount of 
the softener is less than the lower limit, the desired effect cannot be anticipated, while if it exceeds the upper limit, 
55 images are adversely affected and cause cobr blinding or the like. 

The balance of the developer and replenisher used in the invention is water, but they may optionally comprise 
other various additives commonly known in the art. 

It is prefen-ed to prepare the developer and replenisher in the fomi of stock solutbns having contents of the com- 
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ponents higher than those practically used and diluted prior to use from the viewpoint of transportation. In this case, 
the contents are preferably selected such that each component does not cause separation and precipitation. 

The PS plate thus developed is in general subjected to post-treatments with washing-water, a rinsing solution 
containing, for instance, a surfactant and/or a desensitizing gum solution containing, for instance, gum arable and 
starch derivatives. The PS plate can be subjected to any combination of these post-treatments. 

Rec ntiy, there has been widely used an automatic developing machine for PS plates in the fields of plate-making 
and printing industries for rationalizing and standardizing the plate-making operations. This automatic developing ma- 
chine in general comprises a developing zone and a post-treating zone and the developing zone comprises a device 
for transporting PS plates, tanks for accomodating processing solutions and a spray device. In this machine, a PS 
plate is developed by spraying each processing solution pumped up on the surface of the plate through a spray nozzle 
while continuously conveying the imagewise exposed plate. Recently, it has also been known a method in which a PS 
plate is conveyed and immersed in a processing solution contained in a tank by the action of dipped guid rolls to thus 
develop the plate. In such automatic development, the processing can be performed while supplementing a replentsher 
to each processing tank In proportion to the quantity of PS plates processed and the running time of the machine. 

The PS plate of the Invention can be processed by a so-called throwaway-processing system In which the PS plate 
is processed with a substantially fresh processing solution. 

The lithographic printing plate obtained through the foregoing processing is fitted to an offset printing press to form 
a large number of copies. 

The present Invention will hereinafter be explained in more detail with reference to the following non-limitative 
working Examples and the effect practically accomplished by the invention will also be discussed in detail in comparison 
with Comparative Examples. 

Examples 1 to 10 and Comparative Examples 1 to 7 

2S An aluminum plate having a thickness of 0.3 mm was surface-grained with a nylon brush and an aqueous sus- 
pension of 400 mesh pumice stone and then sufficiently washed with water. After etching the plate by immersing in a 
10% sodium hydroxide solution at 70 '^C for 60 seconds and washing with running water, the plate was neutralized 
and washed with a 20% HNO3 solution and then washed with water. The plate was then electrolytlcally surface-rough- 
ened In a 1% aqueous solution of nitric acid at an anodic voltage, V^^ , of 12.7 V such that the quantity of electricity 

30 was 160 coulomb/dm2 using a sinusoidal alternating waved current. At this stage, the surface roughness thereof was 
determined to be 0.6 \i (expressed in terms of the Ra unit). Then It was desmutted by Immersing in a 30% aqueous 
solution of sulfuric acid at 55 "C for 2 minutes and anodized in a 20% aqueous solution of sulfuric acid at a current 
density of 2 A/dm^ so that the thickness of the resulting anodized layer was 2.7 g/hn^ to thus prepare a substrate. 
The following photosensitive solution was applied onto the surface of the aluminum plate thus treated in an amount 

3S of 2.5 g/m^ (weighed after drying) and then dried. 
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Photosensitive Solution 
Component Amount (part by weight) 

Ester if ied product of 1, 2-dia20naphthoquinone-5- 0.45 
sulfonyl chloride and pyrogallol /acetone resin 
(disclosed in Example 1 of U.S. Pat. No. 3,635,709) 
Cresol/formaldehyde novolak resin 1.1 
2- (p-methoxyphenyl ) -4 , 6-bis ( trichloromethyl ) ~s- 0.02 
triazine 

Oil Blue #603 (available from Orient Chemical 0.01 
20 Industries Co., Ltd.) 

Megafac F-177 (fluorine atom-containing surfactant 0.004 
available from Dainippon Ink and Chemicals, Inc.) 

2S 

Methyl ethyl ketone 10 

Propylene glycol monomethyl ether 10 

A mat layer was formed on the photosensitive layer thus applied by spraying a mat layer^orming resin solution on 
the surface thereof in the following manner. 

3S A mat layer-forming resin solution was prepared by dissolving a methyl methacry late/ethyl acrylate/acrylic acid 
(charge weight ratio = 65:20: 1 5) copolymer which had been partially converted into sodium salt (or optionally potassium 
or ammonium salt) in a concentration of 12% and a mat layer was formed by spraying the resin solution on the pho- 
tosensitive layer with a rotary electrostatic spraying machine at a number of rotation of the spraying head of 25,000 
rpm, a feed of the resin solution of 40 ml/min, a voltage applied to the spraying head of -90 KV. an ambient temperature 

40 during coating of 25 *C and a relative humidity of 50%. Water vapor was sprayed on the coated surface 2.5 seconds 
after coating to humidify the coated layer and 3 seconds after the moistening, the coated layer was dried by blowing 
hot air (60 *C and humidity 10%) on the surface for 5 seconds. The averaged height of projections on the resulting 
mat layer was about 6 ^m, the size of the projection was about 30 ^m on the average and the coated amount of the 
layer was 150 mg/m^. 

4S To 100 parts by weight of methyl ethyl ketone, there was dissolved 3.0 parts by weight of A: a phenoxy resin 
(PhenoToto YP-50, available from Toto Chemical Industry Co., Ltd.), B: a saturated copolymerized polyester resin 
(Kemit K-1294, available from Toray Industries, Inc.), C: a polyvinyl butyral resin (Denka Butyral 3000-K, available from 
Denki Kagaku Kogyo K.K.), D: a polyvinyl butyral resin (S-LEG BM-1 . available from Sekisui Chemical Co., Ltd.), E: a 
polyvinyl butyral resin (S-LEC BL-S, available from Sekisui Chemical Co., Ltd.), F: a saturated copolymerized polyester 

so resin (Kemit K-1089, available from Toray Industries, Inc.), G: a polyurethane resin (Desmolac 2100, available from 
Nippon Polyurethane Industry Co., Ltd.). H: a saturated copolymerized polyester resin (Kemit R-248, available from 
Toray Industries, inc.) or I: a polyurethane resin (Estane #5715, available from Monsanto Company) and then 0.05 
part by weight of Megafac F-177 (a fluorine atom-containing surfactant, available from Dainippon Ink and Chemicals, 
Inc.) was dissolved In each solution to give each back coat solution. Each back coat solution was applied onto the back 

ss face of the PS plate produced above to a thickness of 0.1 to 10.0 mjti (determined after drying) to thus give PS plates 
1 to 15. A comparative PS plate 16 In which any back coat layer was not applied was also prepared. 

Each of these PS plates was cut into sheets of 1003 mmX 800 mm (30 sheets for each PS plate). These 30 sheets 
were put In piles and sandwiched between two sheets of paper board having a thickness of about 0.5 mm, then four 



16 



It 



EP 0 528 395 B1 



corners thereof were fixed by an adhesive tape and the resulting assembly was packaged in alumlnuni kraft paper. 
The package was further packed in a corrugated cardboard box, fixed by an adhesiv tape and then subjected to a 
trucking test. The same test was performed, by way ot comparison, while each PS plate was sandwiched between two 
sheets of slip paper (i.e.. an interleaf) having a thickness of about 40 ^m and laminated with polyethylene film of 10 
5 |im (Sample 1 7). The PS plates were examined on whether scratches were formed on the photosensitive layer or not. 
The results thus obtained are summarized in Table 1. 

Then 1 ,500 sheets each of these 17 kinds of PS plates were put in piles and sandwiched between two backplates 
of iron, fastened with bolts for a large-scale transportation and stored in this condition for 5 months. Thereafter, the 
bolts were unfastened and the adhesion between the neighbouring PS plates was evaluated. The results (presence 
10 or absence of adhesion and peeling off of the films) are summarized in Table 1 . 

The formation of scratches on the photosensitive layer due to vibration during transportation coukl be inhibited by 
the application of various resins as back coat layers. The results indicate that the use of resins having glass transition 
points of not less than 20 ""C is required for preventing the adhesion between PS plates upon packaging a targe number 
of PS plates in piles and corresponding peeling off of the films. Preferred results were obtained when resins having 
?5 glass transition points of not less than 30 "^C were used. 

Then each of the foregoing 16 kinds of PS plates was cut into a sheet having a size of 1310 mmx 1050 mm and 
imagewise exposed to light from a 3 KW metal halide lamp at a distance of 1 m through an original film for 60 seconds. 

To a developing bath of a commercially available automatic developing machine PS-900D (available from Fuji 
Photo Film Co., Ltd.) equipped with a dip-type devetoping bath, there was charged a devetoper comprising a potassium 
20 silicate aqueous solution having a molar ratio: [ SiOg] / [M2O ] of 1 .2 and an Si02 content of 1.5 (% by weight) and 
0.04% by weight of an amphoteric surfactant, i.e., N-all^l-N.N-dihydroxyethyl betaine and the foregoing imagewise 
exposed PS plates were then processed. As a result, all of Samples of the invention could be developed without any 
trouble and any peeling off of the back coat layers was not observed. 

2S 

Table 1 
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0.2 


None 


None 


8 


9 


43(F) 


0.2 


None 


None 


9 


10 


30(G) 


0.2 


None 


None 


10 


11 


30(G) 


5.0 


None 


None 


2' 


12 


30(G) 


10.0 


None 


observed 


3' 


13 


18(1) 


0.2 


None 


observed 


4' 


14 


18(1) 


5.0 


None 


observed 


5- 


15 


18(1) 


7.5 


None 


observed 


6- 


16 






observed 


observed 


r 


17 


(interleaf was used) 


None 


None 



*: Comparative Example. 

*1: Glass transition point of the resins A to G and I used 
for the back coat layer. 



*2; Presence or absence of scratches on the photosensitive 
layer during transportation. 

*3: Adhesion between the photosensitive layer and the back 
face of the PS plate during storing the PS plates put in piles. 

Examples 11 to 17 and Comparative Examples 8 and 9 

An aluminum plate having a thickness of 0.24 mm was surface-grained with a nylon brush and an aqueous sus- 
pension of 400 mesh pumice stone and then sufficiently washed with water. After etching the plate by immersing in a 
10% sodium hydroxide solution at 70'*C for 20 seconds and washing with running water, the plate was neutralized and 
washed with a 20% HNO3 solution and then washed with water. The plate was then electrolytically surface-roughened 
in a 0.7% aqueous solution of nitric acid at an anodic voltage, V ^ > of 12.7 V such that the quantity of electricity was 
400 coulomb/dm^ using a sinusoidal alternating waved current. Then the plate was treated in a 10% sodium hydroxide 
aqueous solution so that the amount of aluminum dissolved was 0.9 g/im^ . After washing with water and neutralizing 
and washing the plate in a 20% nitric acid solution to desmut the plate, the plate was anodized in a 18% aqueous 
solution of sulfuric acid so that the thickness of the resulting anodized layer was 3 g/lm^ . Thereafter, the plate was 
treated with a 2% sodium silicate aqueous solution maintained at 30 "C for 30 seconds to thus prepare a substrate. 

The following photosensitive solution was prepared and applied onto the surface of the substrate thus treated in 
an amount of 2.5 g/m^ (weighed after drying) and then dried. 
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Photosensitive Solution 



Component 



Amount (part by weight) 



Esterified 



product of 1 



2-diazonaphthoquinone-5- 



0,76 



sulfonyl 



chloride and 



pyrogallol /acetone resin 



(disclosed in Example 



1 of O.S, Pat. NO. 3,635,709) 



Cresol/formaldehyde novolak resin 



1.9 



Phthalic anhydride 



0.2 



4- ( p-N- ( p-hydroxybenzoy 1 ) aminopheny 1 ) -2 , 6-bis- 



0.02 



( trichloromethyl ) -s-triazine 
Victoria Pure Blue (available from Hodogaya Chemical 0.03 
Co., Ltd.) 



Megafac F-177 (fluorine atom-containing surfactant 0,006 

available from Dainippon Ink and Chemicals, Inc.) 

Methyl ethyl ketone 15 

Propylene glycol monomethyl ether 15 

A mat layer was formed on the photosensitive layer thus applied by spraying a mat layer-forming resin solution on 
the surface thereof in the following manner. 

A mat layer-forming resin solution was prepared by dissolving, in water, a methyl methacrylate/ethyl acrylate/ 
2-acrylamido-2-methylpropanesutfonic acid (charge weight ratio = 50:30:20) in a concentration of 14% and a mat layer 
was formed by spraying the resin solution on the photosensitive layer with a rotary electrostatic spraying machine at 
a number of rotation of the spraying head of 25,000 rpm, a feed of the resin solution of 40 ml/min, a voltage applied 
to the spraying head of -90 KV, an ambient temperature during coating of 25''C and a relative humidity of 50%. Water 
vapor was sprayed on the coated surface 2. 5 seconds after coating to humidify the coated layer and 3 seconds after 
the moistening, the coated layer was dried by btowing hot air (60 'C and humidity 10%) on the surface for 5 seconds. 
The averaged height of projections on the resulting mat layer was about 5 ^m, the size of the projection was 25 to 40 
^m and the coated amount of the layer was 120 mg/m^. 

To a mixture of 30 parts by weight of ethylene glycol monomethyl ether and 70 parts by weight of methyl ethyl 
ketone, there was dissolved 3.0 parts by weight of a polyvinyl butyral resin (Denka Butyral 3000-K, available from Denki 
Kagaku Kogyo K.K.; glass transition point = 65 *C ) and then 0.03 part by weight of Megafac F-177 (a fluorine atom- 
containing surfactant, available from Dainippon Ink and Chemicals, Inc.) to give a back coat solution. The back coat 
solution was applied onto the back face of the PS plate produced above in a thickness of 0.1 , 0.2, 0.5, 1.0, 2.5, 5.0, 
7.5, 10 and 15 m (determined after drying) and then dried to thus give PS plates 18 to 26 (Table2). 

The same transportation test and adhesion test under a targe-scale packaged condition used in Example 1 were 
performed using these PS plates prepared. The results obtained are listed in Table 2. 
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Table 2 

Ex. Sample Thickness of Scratches Adhesion During Stor- 
No. No. Back Coat(tf m) Formed ing in Piles (*2) 



11 


18 


0.1 


None 


None 


12 


19 


0.2 


None 


None 


13 


20 


0.5 


None 


None 


14 


21 


1.0 


None 


None 


15 


22 


2*5 


None 


None 


16 


23 


5.0 


None 


None 


17 


24 


7.5 


None 


None 


8- 


25 


10 


None 


observed 


9* 


26 


15 


None 


observed 



Comparative Example. 

*1: Presence or absence of scratches on the photosensitive 
layer during transportation. 

"^2: Adhesion between the photosensitive layer and the back 
face of the PS plate during storing the PS plates put in piles. 

Examples 1 8 to 26 and Comparative Examples 1 0 to 1 6 

A plurality of PS plates were prepared by surface-treating substrates and applying photosensitive layers according 
to the same procedures and photosensitive solution used in Example 1. 

Two back coat solutions were prepared by dissolving 3.0 parts by weight of a polyester resin (Kemit K-1294, Tg 
(glass transition point) = 67*>C ; available from Toray Industries, Inc.) in 100 parts by weight of methyl ethyl ketone, and 
dissolving 3. 0 parts by weight of another polyester resin (Kemit K-1089, available from Toray Industries. Inc.) in a 
mixed solvent comprising 60 parts by weight of methyl ethyl ketone and 40 parts by weight of toluene and then further 
dissolving 0.05 part by weight each of Megafac F-177 (fluorine atom-containing surfactant available from Dainippon 
Ink and Chemicals, Inc. ) and 0.2 part by weight each of Victoria Pure Blue BOH (dye available from Hodogaya Chemical 
Co., Ltd.) in the foregoing two solutions. These back coat solutions were applied onto the back faces of the PS plates 
prepared above to thicknesses of 0.2 and 5.0 |im (determined after drying) and then dried. 

The following mat layer-forming solution was applied onto the photosensitive layers of the foregoing PS plates 
while variously changing the coating conditions using a rotary electrostatic spray coating machine to form mat layers 
shown in Table 3 and to thus give PS plates 27 to 38. On the other hand, PS plates 39 to 42 which were free of back 
coat were also prepared by way of comparison. 

A mat layer-forming resin solution was prepared by dissolving a methyl methacrylate/ethyl aciylate/acrylic acid 
(charge weight ratio = 65:20:15) copolymer which had been partially converted into sodium salt in a concentration of 
12%. The mat layer was formed at an ambient temperature during coating of 25 ""C and a relative humidity 0^50%. 
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Water vapor was sprayed on the coated surface 2.5 seconds after coating to humidify the coated layer and 3 seconds 
after the nrioistening, the coated layer was dried by blowing hot air (60 and humidity 10%) on the surface for 5 
seconds. 

These 20 kinds of PS plates each was packaged in the same manner used in Example 1 and subjected to the 
5 trucking test. The results are listed in Table 3. 

The formation of scratches due to the vibration during the transportation could be eliminated by the application of 
the back coat, but it could not be eliminated when the averaged diameter of projections on the mat layer was large and 
the back coat layer was thick. 

Then 1 ,500 sheets each of 20 kinds of these PS plates were put in layers and the adhesion between the neigh- 
10 bouring PS plates under a large-scale transportation conditbn was determined in the same manner used in Example 
1 . The results (presence or absence of adhesion and the corresponding peeling off of the photosensitive layer) are 
listed in Table 3. 

The adhesion between the photosensitive layer of the PS plate and the back face of another PS plate and corre- 
sponding peeling off of the photosensitive layer could be prevented by the application of the back coat layer, but these 
15 phenomena could not be suppressed when the averaged diameter of projections on the mat layer was great and the 
back coat layer was thbk. 



Table 3 

20 





Ex. 


Sample 


Back Coat 


Mat Layer 


Scratch 


Adhesion Du- 








Thickness 


D.. . 


H 


Coated 


Formed 


ring Storage 


25 


NO, 


NO. 


{u m) - 


u m 


u m 


Amount 


(*1) 


(*2) 




18 


27 


K-1294, 0.2 


30 


4.5 


25{mg/m' ) None 


None 


30 


19 


28 


ditto 


60 


7.2 


85 


None 


None 




20 


29 


ditto 


100 


9,5 


150 


None 


None 




10" 


30 


ditto 


200 


15,0 


300 


observed 


observed 


35 


21 


31 


K-1294, 5.0 


30 


4.5 


25 


None 


None 




22 


32 


ditto 


60 


7.2 


85 


None 


None 


40 


23 


33 


ditto 


100 


9.5 


150 


None 


None 




ir 


34 


ditto 


200 


15.0 


300 


observed 


observed 




24 


35 


K-1089, 0.2 


30 


4.5 


25 


None 


None 


45 


25 


36 


ditto 


60 


7.2 


85 


None 


None 



50 



55 
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26 


37 


ditto 


100 


9,5 


150 


None 


None 


12- 


38 


ditto 


200 


15.0 


300 


observed 


observed 


13* 


39 


no back coat 


30 


4.5 


25 


observed 


observed 


14- 


40 


ditto 


60 


7.2 


85 


observed 


observed 


IS' 


41 


ditto 


100 


9.5 


150 


observed 


observed 


16- 


42 


ditto 


200 


15.0 


300 


observed 


observed 



*: Comparative Example. 



*1: Scratches formed on the photosensitive layer during 
transportation . 

20 

*2: Adhesion between the photosensitive layer and the back 
face during storing PS plates in piles. 

Examples 27, 28; Comparative Examples 17, 18 

An aluminum plate having a thickness of 0.2 mm was surface-grained with a nylon brush and an aqueous sus- 
pension of 400 mesh pumice stone and then sufficiently washed with water. After etching the plate by immersing in a 

30 10% sodium hydroxide solution at 70 "C for 60 seconds and washing with running water, the plate was electrolytically 
surface-roughened in a 1% aqueous solution of nitric acid at an anodic voltage, V ^ , of 12.7 V such that the quantity 
of electricity was 160 coulomb/dm^ using a sinusoidal alternating waved current. Then it was desmutted by immersing 
in a 30% aqueous solution of sulfuric acid at 55'*C for 2 minutes, anodized in a 20% aqueous solution of sulfuric acid 
at a current density of 2 A/dm2 so that the thickness of the resulting anodized layer was 2.7 g/m^ and further hydrophl- 

3S lized with a 2% aqueous solution of No. 3 sodium silicate at 70''C to thus prepare a substrate. 

The following photosensitive solution was applied onto the surface of the aluminum plate thus treated in an amount 
of 1 .7 g/m^ (weighed after drying) and then dried. 



Photosensitive Solution 


Component 


Amount (part by weight) 


PFg salt of p-diazodlphenylamine/paraformaldehyde condensate 


0.12 


2-hydroxyethyl methacrylate copolymer (prepared by the method disclosed in Example 


2.0 


1 of U.K. Pat. No. 1.605,739) 




Victoria Pure Blue BOH (available from Hodogaya Chemical Co., Ltd.) 


0.03 


Megafac F-177 (fluorine atom-containing surfactant available from Dainippon Ink and 


0.006 


Chemicals, Inc.) 




2-methoxyethanoI 


15 


methanol 


10 


ethylene chloride 


5 



A mat layer was formed on the photosensitive layer thus applied by spraying a mat layer-forming resin solution on 
the surface thereof in the following manner. 

A mat layer-forming resin solution was prepared by dissolving a methyl methacryiate/ethyl acrylate/2-acrylamido- 
2 methylpropanesulfonic acid (charge weight ratio = 50:30:20) copolymer in a concentration of 14% and a mat layer 
was formed by spraying the resin solution on the photosensitive layer with a rotary electrostatic spraying machine at 
a number of rotation of the spraying head of 25.000 rpm, a feed of the resin solutbn of 40 ml/min, a voltage applied 
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to the spraying head of -90 KV, an ambient temperature during coating of 25 ^'C and a relative humidity of 50%. Water 
vapor was sprayed on the coated surface 2.5 seconds after coating to humidify the coated layer and 3 seconds after 
the moistening, the coated layer was dried by blowing hot air (60 °C and humidity 10%) on the surface for 5 seconds. 
The averaged height of projections of th resulting mat layer was about 5 jim, the size of the projection was about 25 
5 ^m on the average and the coated amount of the layer was 1 30 mg/m^ . 

To 100 parts by weight of methyl ethyl ketone, there were dissolved 3.0 parts by weight each of a phenoxy resin 
(PhenoToto YP-50, available from Tcto Chemical Industry Co., Ltd.) and a saturated copolymerized polyester resin 
(Kemit K-1294, available from Toray Industries. Inc.) and then 0.05 part by weight of Megafac F-177 (a fluorine atom- 
containing surfactant, available from Dainippon Ink and Chemicals, Inc.) was dissolved in the solution to give a back 
10 coat solution. The back coat solution was applied onto the back face of the PS plate produced above in a thickness of 
0.2 \un (determined after drying) to thus give PS plates 43 and 44. A comparative PS plate 45 in whk:h any back coat 
layer was not applied was also prepared. 

These 3 kinds of negative-working PS plates were packaged and subjected to a trucking test in the same manner 
used in Example 1. The same test was performed, by way of comparison, while each PS plate (Sample 45) was 
'5 sandwiched between two sheets of slip paper having a thickness of about 40 ^im and laminated with polyethylene film 
of 10 nm (Sample 46). The PS plates were examined on whether scratches were formed on the photosensitive layer 
or not. The results thus obtained are summarized in Table 4. 

Then these four kinds of PS plates each was subjected to 5 month-storage test under a large-scale transportation 
condition in the same manner used in Example 1 . Thus, the adhesion between the neighbouring PS plates was eval- 
20 uated. The results (presence or absence of adhesion and peeling off of the films) are summarized in Table 4. 

The formation of scratches on the photosensitive layer due to vibratbn during transportation could be inhibited by 
the application of a back coat layer, in case of negative-working PS plates and the adhesion and corresponding peeling 
off of the films could likewise be inhibited. 

25 

Table 4 

Ex. Sample Back Coat Resin Thickness Scratches Adhesion Du- 
30 Trade Tg of Back Formed ring- Storage 

NO. No> Name CC ) Coat^tf m (*1) in Piles(*2) 



27 43 PhenoToto ICQ 0*2 None None 

YP-50 

40 28 44 Kemit K-1294 67 0.2 None None 

17* 45 None observed observed 

18' 46 (interleaf was used) None None 

45 

Comparative Example* 
*1; Scratches formed on the photosensitive layer during 
^° transportation. 

*2: Adhesion between the photosensitive layer and the back 
face during storing PS plates put in piles. 
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Example 29; Comparative Examples 19, 20 

An aluminum plate having a thickness of 0.3 mm was surface-grained with a nylon brush and an aqueous sus- 
pension of 400 mesh pumice stone and then sufficiently washed with water. After etching the plate by immersing in a 

5 10% sodium hydroxide solution at 70 •'C for 60 seconds and washing with running water, the plate was neutralized 
and washed with a 20% HNO3 solution and then washed with water. The plate was then electrolytically surface-rough- 
ened in a 1% aqueous solution of nitric acid at an anodic voltage, V ^ , of 12.7 V such that the quantity of electricity 
was 160 coulomb/dm^ using a sinusoidal alternating waved current. At this stage, the surface roughness thereof was 
determined to be 0.6 \x (expressed in terms of the Ra unit). Then it was desmutted by immersing in a 30% aqueous 

10 solution of sulfuric acid at 55 "C for 2 minutes and anodtzed in a 20% aqueous solution of sulfuric acid at a current 
density of 2 A/dm^ so that the thickness of the resulting anodized layer was 2.7 g^n^ to thus prepare a substrate. 

The following photosensitive solutksn was applied onto the surface of the aluminum plate thus treated in an amount 
of 2.5 g/m2 (weighed after drying) and then dried. 



Photosensitive Solution 


Component 


Amount (part by weight) 


Esterified product of 1,2-diazonaphthoquinone-5-sutfonyl chloride and pyrogallol/ 


0.45 


acetone resin (disclosed in Example 1 of U.S. Pat. No. 3,635,709) 




Cresol/formaldehyde novolak resin 


1.1 


2-(p-methoxyphenyl)-4,6-bis(trichloromethyl)-s-triazlne 


0.02 


Oil Blue #603 (available from Orient Chemical Industries Co., Ltd.) 


0.01 


Megafac F-177 (fluorine atom<ontaining surfactant available from Dainippon Ink and 


0.004 


Chemicals, Inc.) 




Methyl ethyl ketone 


10 


Propylene glycol monomethyl ether 


10 



A mat layer was formed on the photosensitive layer thus applied by spiaying a mat layer-forming resin solutbn on 

30 the surface thereof in the following manner. 

A mat layer-forming resin solution was prepared by dissolving a methyl methacrylate/ethyl aery late/acrylic acid 
(charge weight ratio = 65:20: 1 5) copolymer which had been partially converted into sodium salt (or optionally potassium 
or ammonium salt) in a concentration of 12% and a mat layer was formed by spraying the resin solution on the pho- 
tosensitive layer with a rotary electrostatic spraying machine at a number of rotation of the spraying head of 25,000 

3S rpm, a feed of the resin solution of 40 ml/min. a voltage applied to the spraying head of -90 KV. an ambient temperature 
during coating of 25 ^C and a relative humidity of 50%. Water vapor was sprayed on the coated surface 2.5 seconds 
after coating to humidify the coated layer and 3 seconds after the moistening, the coated layer was dried by blowing 
hot air (60 "C and humidity 10%) on the surface for 5 seconds. The averaged height of projectbns of the resulting mat 
layer was about 6 ^m, the size of the projection was about 30 jxm on the average and the coated anx>unt of the layer 

40 was150mg/m2. 

To 1 00 parts by weight of methyl ethyl ketone, there was dissolved 3.0 parts by weight of a saturated copolymerized 
polyester resin (comprising terephthalic acid, isophthalic acid, ethylene glycol and neopentyl glycol in a ratio of 1:1 :1: 
1, having a molecular weight of 18,000 and a glass transition point (Tg) of 67'C ) and then 0.05 part by weight of 
Megafac F-177 (a fluorine atom-containing surfactant, available from Dainippon Ink and Chemicals, Inc.) was dissolved 

45 in the solution to give a back coat solution. The back coat solution was applied onto the back face of the PS piate 
produced above to a thickness of 0.1 to 10.0 )xm (determined after drying) and then dried to thus give a PS plate 47. 
A comparative PS plate 48 in which any back coat layer was not applied was also prepared. 

Each of these PS plates was cut into sheets of 1003 mmx 800 mm (30 sheets for each PS plate). These 30 sheets 
were put in piles and sandwiched between two sheets of paper board having a thickness of about 0.5 mm, then four 

so comers thereof were fixed by an adhesive tape and the resulting assembly was packaged in aluminum kraft paper. 
The package was further packed in a corrugated cardboard box, fixed by an adhesive tape and then subjected to a 
trucking test. The same test was performed, by way of comparison, while each PS plate (Sample 48) was sandwiched 
between two sheets of slip paper having a thickness of about 40 jam which had been laminated with polyethylene film 
of 10 nm (Sample 49), The PS plates were examined on whether scratches were formed on the photosensitive layer 

55 or not after the transportation. The results thus obtained are summarized in Table 5. 

Then 1 ,500 sheets of each kind of PS plate were put in piles and sandwiched between two backplates of iron, 
fastened with bolts for a large-scale transportation and stored in this condition for 5 months. Thereafter, the bolts were 
unfastened and the adhesion between the neighbouririg PS plates was evaluated. The results (presence or absence 
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of adhesion and peeling off of the films) are summarized in Table 5. 

The formation of scratches on the photosensitive layer due to vibration during transportation could be inhibited by 
the application of the back coat layer of the saturated copolymerized polyester resin. In addition, the used of such a 
back coat inhibited any adhesion under a large-scale packaged condition and corresponding peeling off of the films. 
s Then each of the foregoing PS plates 47 and 48 was cut into a large number of sheets each having a size of 1 310 

mmX 1 050 mm and imagewise exposed to light from a 3 KW metal halide lamp at a distance of 1 m through an original 
film for 60 seconds. 

To a developing bath of a commercially available automatic developing machine PS-900D (available from Fuji 
Photo Film Co., Ltd.) equipped with a dip-type developing bath , there was charged a devebper comprising a potassium 

10 silicate aqueous solution having a molar ratio: [ Si02 ] / [ KjO ] of 1 .2 and an Si02 content of 1 .5 (% by weight) and 
0.04% by weight of an amphoteric surfactant, i.e., N-all^l-N,N-dihydroxyethyl betaine and the foregoing imagewise 
exposed PS plates were then processed in the developing bath maintained at 30 *C at a dipping time of 12 seconds. 
As a result, all of Samples of the invention could be developed without any trouble and any peeling off of the backooat 
from the PS plate 47 was not obsen/ed. 

IS Then the foregoing imagewise exposed PS plates 47 and 48 were separately processed under the aforementioned 
automatic developing conditions using an aqueous solution of potassium silicate having a molar ratio: [ SiO^ 1 / [ K2O ] 
of 0.45 and an Si02 content of 0.98 (% by weight) as a replenisher at a rate of 30 p!ates/day over one month. In this 
respect, the reduction in the activity of the developer due to processing of the PS plates and carbon dioxide in the air 
was detected by a built-in conductivity sensor of PS-900D and the replenisher was supplemented by a feedback control 

20 system using a computer to thus maintain the activity of the developer. The check of the activity was performed by 
developing a PS plate which was gradually exposed to light while the quantity of light was stepwise changed using 
Step Tablet (comprising 15 steps and having an optical density difference of 0.15), reading the number of step where 
an image remained in proportion to the quantity of irradiated light and comparing the number of step to that observed 
at the initial stage of the processing. The results of the running processing are listed in Table 5. As seen from the 

2S results, insolubles were not formed during the processing of the PS plate of the invention provided with the back coat 
and thus stable processing could be ensured. In case of the conventional PS plate 48 (Comparative Example 19), 
however, insolubles were formed due to the dissolution of aluminum oxide and this resulted in various troubles such 
as the contamination of the processed plate, clogging of spray nozzles and fitters and the deposition of white precipitates 
on the surface of rollers. Moreover, any stable activity of the developer was not ensured. 

30 



35 



40 



45 



60 



55 
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Table 5 

Ex. Sample Thickness Scratches Formed on Adhesion 

of Back Photosensitive layer During 

No, No> Coat {u m) Upon Transportation Storage (*1 ) 
29 47 0,2 None None 
19* 48 — observed observed 
20' 49 (use of interleaf) None None 



Ex. 

No. 
29 
19- 
20' 



Table 5 (continued) 
Suitability of Running Processing 
Change in Activity Formation of 



of Developer 
±0.5 step 
± 2.5 step 



Insolubles 
None 

observed 



*: Comparative Example. 

*1: Adhesion between the photosensitive layer and the back 
face during storing the PS plates put in piles. 



Examples 30 to 36; Comparative Examples 21 and 22 

The same procedures used in Example 29 were repeated except that the coated amounts of the back coat layers 
were changed to those listed in Table 6 to prepare positive-working PS plates 50 to 58 and the same tests performed 
in Example 29 were carried out. The results thus obtained are summarized in Table 6. 

Table 6 



Ex. No. 


Sample No. 


Thickness of Back Coat {im 


Scratches Formed on 
Photosensitive Layer 
During Transportatksn 


Adhesion Between 
Photosensitive layer and 
Back Face During Storing in 
Piles 


30 


50 


0.01 


None 


None 


31 


51 


0.2 


None 


None 


32 


52 


0.5 


None 


None 


33 


53 


1.0 


None 


None 


34 


54 


2.5 


None 


None 


35 


55 


5.0 


None 


None 
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Table 6 (continued) 



Ex. No. 


Sample No. 


Thickness of Back Coat 


Scratches Formed on 
Photosensitive Layer 
During Transportation 


Adhesion Between 
Photosensitive layer and 
Back Face During Storing in 
Piles 


36 


56 


7.5 


None 


None 


21* 


57 


10 


None 


observed 


22* 


58 


15 


None 


observed 



Examples 37 to 39; Comparative Examples 23 to 25 

An aluminum plate having a thickness of 0.24 mm was surface-grained with a nylon brush and an aqueous sus- 
pension of 400 mesh pumice stone and then sufficiently washed with water. After etching the plate by immersing in a 
10% sodium hydroxide solution at 70''C for 20 seconds and washing with running water, the plate was neutralized and 
washed with a 20% HNO3 solution and then washed with water. The plate was then electrolyticatly surface-roughened 
in a 0.7% aqueous solution of nitric ackl at an anodic voltage, V ^ , of 12.7 V such that the quantity of electricity was 
400 coulomb/dm^ using a sinusoidal alternating waved current. Then the plate was treated in a 10% sodium hydroxide 
aqueous solution so that the amount of aluminum dissolved was 0.9 g/hi^ . After washing with water and neutralizing 
and washing the plate in a 20% nitric acid solution to desmut the plate, the plate was anodized in a 18% aqueous 
solution of sulfuric acid so that the thickness of the resulting anodized layer was 3 g/m2 . Thereafter, the plate was 
treated with a 2% sodium silicate aqueous solution maintained at 30 °C for 30 seconds to thus prepare a substrate. 

Then six kinds of back coat solutions each was prepared by dissolving, in a mixture comprising 50 parts by weight 
of methylethyl ketone and 50 parts by weight of toluene, 3.0 parts by weight of a saturated copolymerized polyester 
resin (Kemit R-99, Tg = -19 'C ; Kemit R-185, Tg = 8 **C ; Kemit R-282, Tg = 1 5 'C ; Kemit K-1089, Tg = 43 X ; Kemit 
K-1294. Tg = 67 ''C ; or Kemit K-588. Tg = lOO^^C , these are all available from Toray Industries, Inc.), 0.05 part by 
weight of Megafac F-177 (fluorine atom-containing surfactant available from Dainippon Ink and Chemicals, Inc.) and 
0. 2 part by weight of Victoria Pure Blue BOH (dye available from Hodogaya Chemtoal Co. . Ltd. ). Each back coat solution . 
was applied to the surface of the aluminum plate opposite to the grained surface thereof to a thickness of 0.2 ^m 
(determined after drying) and then dried. 

Then the following photosensitive solution was prepared and applied onto the grained surface of the substrate 
thus treated in an amount of 2.5 g/m^ (weighed after drying) and then dried to give PS plates 59 to 64. 



Photosensitive Solution 


Component 


Amount (part by weight) 


Esterified product of 1 ,2-diazonaphthoquinone-5 sulfonyl chloride and pyrogatlol/ 


0.76 


acetone resin (disclosed in Example 1 of U.S. Pat. No. 3,635,709) 




Cresol/formaldehyde novolak resin 


1.9 


Phthalic anhydride 


0.2 


4-(p-N-(p-hydroxybenzoyl)aminophenyl)-2,6-bis-(trichloromethyl)-s-triazine 


0.02 


Victoria Pure Blue BOH (available from Hodogaya Chemical Co., Ltd.) 


0.03 


Megafac F-177 (fluorine atom-containing surfactant available from Dainippon Ink and 


0.006 


Chemicals, Inc.) 




Methyl ethyl ketone 


15 


Propylene glycol monomethyl ether 


15 



A mat layer was then formed on the photosensitive layers of the PS plates 59 to 64 by spraying a mat layer-forming 
resin solutton on the surface thereof in the following manner. 

A mat layer-forming resin solution was prepared by dissolving, in water, a methyl methacrylate/ethyl acrylate/ 
2-acrylamido-2-methylpropanesulfonic acid (charge weight ratio = 50:30:20) copolymer in a concentration of 14% and 
a mat layer was formed by spraying the resin solution on the photosensitive layer with a rotary electrostatic spraying 
machine at a number of rotation of the spraying head of 25,000 rpm, a feed of the resin solution of 40 mlAnin, a voltage 
applied to the spraying head of -90 KV, an ambient temperature during coating of 25''C and a relative humidity of 50%. 
Water vapor was sprayed on the coated surface 2.5 seconds after coating to humidify the coated layer and 3 seconds 
after the moistening, the coated layer was dried by blowing hot air (60 *C and humidity 10%) on the surface for 5 
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seconds. The averaged height of projections on the resulting mat layer was about Sfim, the size of the projection was 
25 to 40 fim and the coated amount of the layer was 120 mg/m^. 

The PS plates thus produced were subjected to the same trucking test and the adhesion test under a large-scale 
packaged condition, in the same manner used in Example 29. The results obtained are listed in Table 7. 

Table 7 



Ex. 


Sample 


Back Coat Resin 


Scratches 


Adhesion Du- 






Name 


Tg 


Formed 


ring Storage 


NO. 


No. 




(•c ) 


(*!) 


in Piles(*2) 


23* 


59 


R-99 


-19 


None 


observed 


24* 


60 


R-185 


8 


None 


observed 


25* 


61 


R-282 


15 


None 


observed 


37 


62 


K-1089 


43 


None 


None 


38 


63 


K-1294 


67 


None 


None 


39 


64 


K-588 


100 


None 


None 



Comparative Example. 

30 

*li Scratches formed on the photosensitive layer during 
transportation . 

^ *2: Adhesion between the photosensitive layer and the back 

face during storing PS plates put in piles. 

40 Example 40 

An aluminum plate having a thickness of 0.30 mm was surface-grained with a nyton brush and an aqueous sus- 
pension of 400 mesh pumice stone and then sufficiently washed with water. After etching the plate by immersing In a 
10% sodium hydroxide solution at 70"C for 60 seconds and washing with running water, the plate was neutralized and 

45 washed with a 20% HNO3 solution and then washed with water. The plate was then electrolytically surface-roughened 
in a 1 % aqueous solution of nitric acid at an anodic voltage, V ^ . of 1 2.7 V such that the quantity of electricity was 160 
coulomb/dm2 using a sinusoidal altemating waved current. At this stage, the surface roughness thereof was determined 
to be 0.6 \L (expressed in terms of the Ra unit). Then it was desmutted by immersing in a 30% aqueous solution of 
sulfuric acid at 55 "0 for 2 minutes and anodized in a 20% aqueous solution of sulfuric acid at a current density of 2 

so A/dm2 for 2 minutes so that the thickness of the resulting anodized layer was 1 .5 g/m^ to thus prepare a substrate. 

Then, after immersing the plate in a 2.5% aqueous solution of sodium silicate maintained at 70''C for one minute, 
washing with water and drying, the back coat solution used in Example 29 was applied to the surface of the plate 
opposite to the grained surface thereof to a thickness of 0.2 \im (determined after drying). 

The following photosensitive solution I was applied onto the grained surface of the aluminum plate thus treated in 

ss an amount of 1 .5 g/m^ (weighed after drying) and then dried at 80'C for 2 minutes to give a negative-working PS plate 
provided with a back coat layer. 
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Photosensitive Solution 1 


Component 


Amount (part by weight) 


5 


Methyl m8thacrylate/N-(6-(methacryloyloxy)hexyl)-2,3-dimethylmaleimide/nfiethacrylic 


5 




acid (molar ratio = 1 0/60/30) copolymer (Mw = 3.5 X 1 0* (GPC); Tg = about 40 (DSC)) 






3-Ethoxycarbonyl-7-methyl-thioxanthone 


0.25 




Dodecylbenzenesulfonate of co-condensate of 4<llazodlphenylamlne. phenoxy acetic 


0.20 


10 


acid and fomnialdehyde 




Propylene glycol monomethyl ether 


50 




Methyl ethyl ketone 


50 




Megafac F-177 (fluorine atom-containing surfactant available from Dainlppon Ink and 


0.03 




Chemicals, Inc.) 




IS 


Victoria Pure Blue BOH (available from Hodogaya 


0.10 




Chemical Co.. Ltd.) 





A mat layer was formed on the photosensitive layer thus applied by spraying a mat layer-forming resin solutbn on 
the surface of the photosensitive layer in the following manner. 

20 A mat layer-forming solution was prepared by dissolving, in water, a mat layer-fonfning resin: methyl methacrylate/ 
ethyl acrylate/2-acrylamido-2-methylpropanesulfonic acid (charge weight ratio = 50:30:20) copolymer in a concentra- 
tion of 14% and sprayed on the photosensitive layer using a rotary electrostatic spraying machine at a number of 
revolution of the spraying head of 25,000 rpm, a feed of the soiutbn of 40 ml/rnin, a voltage applied to the spraying 
head of -90 KV, an ambient temperature during spraying of 25 'C and a relative humidity of 50%. W^ter vapor was 

2S sprayed on the coated layer 2.5 seconds after coating to moisten the layer and 3 seconds after the moistening; hot air 
(60 ''C , humidity 10%) was blown on the coated layer for 5 seconds to dry the layer. The height of projections formed 
on the surface was about 5 ^m, the size thereof was about 25 \im on the average and the coated anfiount of the resin 
was 1 30 mg/m2 . 

The negative-working PS plate thus obtained was subjected to contact exposure through a negative film. The 
30 exposure was performed by irradiating the plate with a 2 KW ultrahigh pressure mercury lamp for 60 seconds. The 
exposed PS plate was developed with a 1 .5% by weight aqueous solutbn of potassium silicate having a molar ratb: 
[ Si02 ] / [ K ] of 0.5 at 25^C for 30 seconds. After washing the developed plate with water, a gumming solutton was 
applied. The Itthographb printing plate was fitted to KORD Printing Press to carry out printing operations. As a result, 
50,000 copies whose non-image area was free of contamination were obtained. 
35 A large number of the foregoing negative-working PS plates were prepared and subjected to the trucking test and 
the test comprising allowing to stand under a large-scale packaged condition in the same manner used in Example 
29. These PS plates did not suffer from the problems of the formation of scratches on the photosensitive layer and of 
the adhesion. The same negative-working PS plate as that prepared above except that any back coat layer was not 
applied was separately prepared by way of comparison and the quality thereof was evaluated in the same manner As 
40 a result, it was found that it suffered from the problems of the formation of scratches on the photosensitive layer and 
of the adhesion. 

Example 41 

4S The same procedures used in Example 40 were repeated to give an aluminum substrate having a grained surface 
and a back coat layer on the back face. Then the following photosensitive solution II was prepared and applied to the 
grained surface of the substrate in an amount of 2.0 g/m^ (weighed after drying) and dried at 80*^C for 2 minutes to 
give a negative-working PS plate provided with a back coat layer. 

so 

Photosensitive Solution II 
Component Amount (part by weight) 

^ Diazo resin produced by the following method 0.5 
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Polymeric compo\ind obtained by the following method 5.0 



Oil-soluble dye (Victoria Pure Blue BOH) 



0.1 



5 



Malic acid 



0.05 



2-Methoxy ethanol 



100 



(Preparation of Diazo Resin) 

Phenoxyacetic acid (7.61 g; 0.0500 mole) and 4-diazodjphenylamine hydrogensultate (14.7 g; 0.0500 mole) were 
dissolved in 70 ml of cone, sulfuric acid with ice-cooling. Then paraformaldehyde (3. 1 4 g; 0. 1 00 mole) was slowly added 

IS to the reaction solution while controlling the temperature of the solution to not more than 10 "C . The reaction solution 
was continuously stirred for 2 hours with ice-cooling. The solution was poured into 1 i of isopropyl alcohol with ice- 
cooling to separate yellow precipitates. The yellow precipitates were filtered off and washed with isopropyl alcohol to 
give a hydrosulfate of a condensate of phenoxyacetic acid 4-diazodiphenylamine and formaldehyde. 

The condensate was dissolved in 400 ml of water and a solution of 21 .9 g (0.0600 mole) of sodium n-dodecylben- 

20 zene-sulfonate in 600 ml of water was added to the solution with vigorous stirring. The resulting yellow precipitates 
were filtered off and dried to give 22 g of a dodecylbenzenesulfonate of the condensate of phenoxyacetic acid 4-dia- 
zodiphenylamine and formaldehyde. 

(Preparation of Polymeric Compound) 



There were dissolved 26 g of N-(4-hydroxyphenyl) methacrylamide, 13 g of acrylonitrile, 71 g of benzyl acrylate, 
1 2 g of methacrylic acid and 1 .642 g of azoisobutyronitrile in 1 50 ml of a 1 :1 acetone/methanol mixture, the atmosphere 
in the reactor was replaced with nitrogen gas and the reaction system was heated to 6CPC for 8 hours. 

After completion of the reaction, the reaction solution was poured Into 5 € of water under stirring, followed by 
30 filtering off the resulting white precipitates and drying to give 88 g of a polymer compound 1 . 

The molecular weight of this polymer compound 1 was determined by gel permeation chromatography (GPC) and 
was found to be 75,000 in terms of weight^average molecular weight. 

A mat layer was formed on the photosensitive layer thus applied by spraying a mat layer-forming resin solution on 
the surface of the photosensitive layer in the following manner. 
35 A mat layer-forming solution was prepared by dissolving, in water, a mat layer-forming resin: methyl methacrylate/ 
ethyl acrylate/2-acrylamido-2-methylpropanesulfonic acid (charge weight ratio = 50:30:20) copolymer in a concentra- 
tion of 14% and sprayed on the photosensitive layer using a rotary electrostatic spraying machine at a number of 
revolution of the spraying head of 25,000 rpm, a feed of the solution of 40 ml/min, a voltage applied to the spraying 
head of -90 KV, an ambient temperature during spraying of 25 'C and a relative humidity of 50%. Water vapor was 
40 sprayed on the coated layer 2.5 seconds after coating to moisten the layer and 3 seconds after the moistening, hot air 
(60 ''C , humidity 10%) was blown on the coated layer for 5 seconds to dry the layer The height of projections formed 
on the surface was about 5 ^m. the size thereof was about 25 pm on the average and the coated amount of the resin 
was130mg/m2 

The negative-working PS plate thus prepared showed developability and printing properties identical to those of 
45 the-PS plate prepared in Example 40. 

Examples 42 to 47; Comparative Examples 26 to 31 

An aluminum substrate was prepared in the same manner used in Example 29 and a photosensitive layer and a 
50 mat layer were likewise applied onto the aluminum substrate in the same manner used in Example 29. 

To a mixture comprising 70 parts by weight of methyl ethyl ketone and 30 parts by weight of propylene glycol 
monomethyl ether, there was dissolved 3.0 parts by weight of A: a phenoxy resin (PhenoToto YP-50. available from 
Toto Chemical Industry Co., Ltd.), B: a polyvinyl butyral resin (Denka Butyrai 3000-K, available from Denki Kagaku 
Kogyo K.K.), C: a polyvinyl butyral resin (S-LEC BM-1 , available from Sekisui Chemical Co.. Ltd.). D: a polyvinyl butyral 
ss resin (S-LEC BL-S, available from Sekisui Chemical Co., Ltd.) or E: a polyurethane resin (Estane #5715, available 
from Monsanto Company) and then 0.05 part by weight of Megafac F-1 77 (a fluorine atom-containing surfactant, avail- 
able from Dainippon Ink and Chemicals, Inc.) was dissolved in each solutbn to give each back coat solution. Each 
back coat solution was applied onto the back face of the PS plate produced above to a thickness of 0.1 to 10.0 ^m 
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(determined after drying) and dried to thus give PS plates 59 to 68. A connparative PS plate -69 in which any back coat 
layer was not applied was also prepared. 

Each of these 11 kinds of PS plates was cut Into sheets of 1003 mmx 800 mm (30 sheets for each PS plate). 
These 30 sheets were put in piles and sandwiched between two sheets of paper board having a thickness of about 

s 0.5 mm, then four corners thereof were fixed by an adhesive tape and the resulting assembly was packaged in aluminum 
kraft paper. The package was further packed in a corrugated cardboard box, fix d by an adhesive tape and then 
subjected to a tmcking test. The same test was perfomied, by way of comparison, while each PS plate 60 was sand- 
wiched between two sheets of slip paper having a thickness of about 40 ^m which had been laminated with polyethylene 
film of 10 |im (Sample 70). The PS plates were examined on whether scratches were formed on the photosensitive 

10 layer or not. The results thus obtained are summarized in Table 8. 

Then 1,500 sheets of each kind of PS plate were put in piles and sandwiched between two backplates of iron, 
fastened with bolts for a large-scale transportation and stored in this conditbn for 5 months. Thereafter, the bolts were 
unfastened and the adhesion between the neighbouring PS plates was evaluated. The results (presence or absence 
of adhesion and peeling off of the films) are summarized in Table 8. 

IS The formation of scratches on the photosensitive layer due to vibration during transportation, the adhesion of the 
photosensitive layer to the back face of the PS plate under a large-scale packaged condition and the corresponding 
peeling off of the films could be inhibited by the application of a saturated copolymerlzed polyester resin as back coat 
layers. 

Then each of the foregoing PS plates 59 to 69 was cut into a large number of sheets each having a size of 1 310 
20 mm X 1 050 mm and imagewise exposed to light from a 3 KW metal halide lamp at a distance of 1 m through an original 
film for 60 seconds. 

To a developing bath of a commercially available automatic developing nnachine PS-900D (available from Fuji 
Photo Film Co., Ltd.) equipped with a dip-type developing bath , there was charged a devebper comprising a potassium 
silicate aqueous solution having a molar ratio: [ Si02 ] / [ MgO ] of 1 .2 and an Si02 content of 1 .5 and 0.04% by weight 

25 of an amphoteric surfactant, i.e., N-alkyl-N,N-dthydroxyethyl betaine and the foregoing imagewise exposed PS plates 
were then processed. As a result, all of Samples could be developed without any trouble and any peeling off of the 
back coat from the PS plate 59 was not observed. Moreover, the back coat layer was not peeled off during the subse- 
quent handling and printing operations. 

Then the foregoing imagewise exposed PS plates 59 to 69 were separately processed under the aforementioned 

30 automatic developing conditions using an aqueous solution of potassium silicate having a molar ratio: [ SiC^ ] / [ MgO ] 
of 0.45 and an Si02 content of 0.98 (% by weight) as a replenisher at a rate of 30 plates/day over one month. In this 
respect, the reduction in the activity of the developer due to processing of the PS plates and carbon dbxide in the air 
was detected by a built-in conductivity sensor of PS-900D and the replenisher was supplemented by a feedback control 
system using a computer to thus maintain the activity of the developer. The check of the activity was performed by 

3$ developing a PS plate which was gradually exposed to light while the quantity of light was stepwise changed using 
Step Tablet (comprising 15 steps and having a optical density difference of 0.15), reading the number of step where 
an image remained In proportion to the quantity of irradiated light and comparing the number of step to that observed 
at the initial stage of the processing. The results of the running processing are listed in Table 8. As seen from the 
results, insolubles were not formed during the processing of the PS plate of the invention provided with the back coat 

40 and thus stable processing could be ensured. In case of the conventional PS plate 69 (Comparative Example 30), 
however, insolubles were formed due to the dissolution of aluminum oxide and this resulted in various troubles such 
as the contaminatkxi of the processed plate, cbgging of spray nozzles and filters and the deposition of white solid 
materials on the surface of rollers. Moreover, any stable activity of the devebper was not ensured. 

4S 



so 



ss 
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Table 8 

Ex, Sample Resin Used in Thickness Scratches Formed on 

Back Coat of Back Photosensitive layer 

No. No. Name TqCC ) Coat {u m) During Transportation 



42 59 Phenototo 100 0.2 None 

YP-50 

43 60 ditto 100 5.0 None 

44 61 Butyral 65 0.2 'None 

3000-K 

45 62 ditto 65 5.0 None 
26" 63 ditto 65 10.0 None 

46 64 S-LEC BM-1 62 0.2 None 

47 65 S-LEC BL-S 54 0.2 None 
IT 66 Estane #5715 18 0.2 None 
28" 67 ditto 18 5.0 None 
29' 68 ditto 18 7.5 None 
3Q- 59 — observed 
31* 70 — (interleaf was used) None 

Table 8 (continued) 

Ex. Adhesion of Photosensitive Running Treatment Suitability 

Layer to Back Face of PS Change in Formation 

Plate During Storing PS Activity of of 

NO. Plates in Piles Developer Insolubles 
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42 


None 




0.5 step 


None 


5 


43 


None 


± 


0.5 step 


None 




44 


None 


± 


0.5 step 


None 




45 


None 


± 


0.5 step 


None 


10 


26- 


observed 


± 


0.5 step 


None 




46 


None 


± 


0.5 step 


None 


IS 


47 


None 


± 


0.5 step 


None 




2r 


observed 


± 


0.5 step 


None 




28- 


observed 


± 


0.5 step 


None 


20 


29* 


observed 


± 


0.5 step 


None 




30" 


observed 


± 


2.5 step 


observed 


2S 


31- 


None 









Example 48; Comparative Examples 32, 33 

30 An aluminum plate having a thickness of 0.2 mm was surface-grained with a nylon brush and an aqueous sus- 

pension of 400 mesh pumice stone and then sufficiently washed with water. After etching the plate by Immersing in a 
10% sodium hydroxide solution at 70 '^C for 60 seconds and washing with running water, the plate was electrolytically 
surface-roughened in a 1% aqueous solution of nitric acid at an anodic voltage, V ^ , of 12.7 V such that the quantity 
of electricity was 160 coulomb/dm^ using a sinusoidal alternating waved current. Then it was desmutted by Immersing 

3S in a 30% aqueous solution of sulfuric acid at 55^0 for 2 minutes and anodized in a 20% aqueous solution of sulfuric 
acid at a current density of 2 A/dm^ for 2 minutes so that the thickness of the resulting anodized layer was 2.7 g/m^ 
and thereafter hydrophilized with a 2% aqueous solution of No. 3 sodium silicate at 70*0 to thus prepare a substrate. 

The following photosensitive solution was applied onto the surface of the aluminum plate thus treated in an amount 
of 1 .7 g/m^ (weighed after drying) and then dried to form a photosensitive layer. 

40 . 



Photosensitive Solution 


Component 


Amount (part by weight) 


PFe salt of p-diazodiphenylamine/paraformaldehyde condensate 


0.12 


2-hydroxyethyl methacrylate copolyrner (prepared by the method disclosed in Example 


2.0 


1 of U.K. Patent No. 1 .505,739) 




Victoria Pure Blue BOH (available from Hodogaya Chemical Co., Ltd.) 


0.03 


Megafac F-177 (fluorine atom-containing surfactant available from Dainippon Ink and 


0.006 


Chemicals, Inc.) 




2-methoxy ethanol 


15 


methanol 


10 


ethylene chloride 


5 



55 A mat layer was formed on the photosensitive layer thus applied by spraying a mat layer-forming resin solution on 

the surface of the photosensitive layer in the following manner. 

A mat layer-forming solution was prepared by dissolving, in water, a mat layer-forming resin: methyl methacrylate/ 
ethyl acrylate/2-acrylamkjo-2-methytpropanesulfonic acid (charge weight ratio = 50:30:20) copolymer in a<»ncentra- 
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lion of 14% and sprayed on the photosensitive layer using a rotary electrostatic spraying machine at a number of 
revolution of the spraying head of 25,000 rpm, a feed of the solution of 40 ml/min, a voltage applied to the spraying 
head of -90 KV, an ambient temperature during spraying of 25 **C and a relative humidity of 50%. Water vapor was 
sprayed on the coated layer 2.5 seconds after coating to moisten the layer and 3 seconds after the moistening, hot air 
s (60 *C , humidity 1 0%) was blown on the coated layer for 5 seconds to dry the layer. The height of projections formed 
on the surface was about 5 tim, the size thereof was about 25 urn on the average and the coated amount of the resin 
was130mg/m2 

Then a back coat solution was prepared by dissolving 3.0 parts by weight of vinyltdene chloride/acrylonitrile co- 
polymer resin (Salan F-310 available from Asahi Dow Co.. Ltd.) in a mixture comprising 70 parts by weight of methyl 
10 ethyl ketone and 30 parts by weight of propylene glycol monomethyl ether and then adding 0.05 part by weight of 
Megafac F-177 (fluorine atom-containing surfactant available from Dainippon Ink and Chemicals, Inc.). The resulting 
back coat solution was applied onto the back face of the substrate for PS plate to a thickness of 0.2 ^m and then dried 
to give a PS plate 71. A PS plate which was free of any back coat layer was also prepared by way of comparison 
(Sample 72). 

IS Each of these two kinds of negative-working PS plates thus prepared was packaged and subjected to the trucking 

test in the same manner used in Example 42. Each PS plate was sandwiched between two sheets of slip paper having 
a thickness of about 40 ^im which had been laminated with a polyethylene film of about 10 jim (Sample 73) and was 
subjected to the same trucking test. These PS plates were examined on whether scratches during the transportation 
were present or not and the results were summarized in Table 9. 

20 These three kind of PS plates were subjected to the test in which they were allowed to stand under a large-scale 
packaged conditbn for 5 months in the same manner used in Example 42. Thus, the adhesion between the neigh- 
bouring PS plates was evaluated. The results (presence or absence of adhesion and peeling off of the films) are 
summarized in Table 9. 

In case of negative-working PS plates, the formation of scratches on the photosensitive layer due to vibration 
2S during transportation, the adhesion of the photosensitive layer to the back face of the PS plate under a large-scale 
packaged condition and the corresponding peeling off of the films could likewise be inhibited by the application of a 
back coat layer. 

30 Table 9 

Ex. Sample Resin for Thickness Scratches Adhesion During 



3S 

BacJc Coat of Back Formed Storing in Piles 

NO . No. (trade name) Coat, u m (*1) 

4^ 48 71 Salan F-310 0.2 None None 

32* 72 — observed observed 

33" 73 — (slip paper was used) None None 

4S 

*; Comparative Example. 

*1: Scratches formed on the photosensitive layer during 

so 

transportation. 

*2: Adhesion between the photosensitive layer and the back 
55 face during storing PS plates put in piles. 

The structure of the PS plate of the present invention makes it possible to solve the problem of the formation of 
scratches and the adhesbn of the photosensitive layer to the back face of the PS plate even when a large number of 
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PS plates are transported and/or stored while putting them in piles without sandwiching the PS plate between sheets 
of slip paper. The coated layer applied to the back face of the PS plate is tough and shows good adhesion to the 
substrate and is not peeled off during handling, development processing and printing operations. 

5 

Claims 

1. A presensitized plate for use in rriaking a lithographic printing plate comprising a substrate; a photosensitive layer 
and a mat layer whose projections have an averaged diameter of not more than 100 fim, an averaged height of 
10 not more than 10 ^m and whose coated amount ranges from 5 to 200 mgfm^ , the photosensitive layer and the 
mat layer being applied onto the upper surface of the substrate; and a coating layer of an organic polymery com- 
pound having a glass transition point of not less than 20*C and a thickness ranging from 0.01 to 8.0 ^im, the coating 
layer being applied onto the back face of the substrate. 

IS 2. The presensitized plate of claim 1 wherein the organic polymeric compound has a glass transition point of not less 
than 30'C 

3. The presensitized plate of claim 1 wherein the organic polymeric compound is insoluble in water and an alkaline 
developer having a pH of not less than 8.5. 

20 

4. The presensitized plate of claim 1 wherein the organic polymeric compound is at least one member selected from 
the group consisting of saturated copolymerized polyester resins, phenoxy resins, polyvinyl acetal resins and vl- 
nylidene chloride copolymer resins having glass transition points of not less than 20°C . 

2S 5. The presensitized plate of claim 1 wherein the coating layer further comprises a plasticizer, a surfactant and/or 
other additives for imparting flexibility to the coating layer and for controlling slip characteristics of the coating layer. 

6. The presensitized plate of claim 1 wherein the coating layer further comprises a dye or pigment, a silane coupling 
agent, a diazo resin comprising a diazonium salt, an organophosphonic acid, an organophosphoric acid, a cationic 

30 polymer, a wax, a higher fatty acid, a higher fatty acid amide, a silicon compound comprising dimethylsiloxane. a 
modified dimethylsiloxane and/or polyethylene powder. 

7. The presensitized plate of claim 1 wherein the coated amount of the mat layer ranges from 20 to 150 mg/im^. 

35 8. The presensitized plate of claim 1 wherein the thickness of the mat layer ranges from 2 to 8 ^im. 

9. The presensitized plate of claim 1 wherein it further comprises an organic underlying layer between the substrate 
and the photosensitive layer. 

40 

Patentanspruche 

1. Vorsensibilisierte Platte zur Verwendung bei der Herstellung einer lithographischen Druckplatte, umfassend ein 
Substrat; eine lichtempfindliche Schlcht und eine Mattierungsschlcht mit hen^orstehenden Bereichen, deren mitt- 

45 lerer Durchmesser nicht mehr als 100 ^m betragt und deren mittlere Hohe nicht mehr als 10 \im betragt, wobel 

die Mattierungsschlcht in einer Menge im Bereich von 5 bis 200 mg/m^ aufgebracht ist und wobei die Itehtemp- 
findllche Schicht und die Mattierungsschlcht auf der Vorderseite des Substrats aufgebracht sind; und eine Uber- 
zugsschicht aus einer organischen polymeren Verbindung mit einer Glasubergangstemperatur von nicht weniger 
als 20°C, wobei die Dikkeder Uberzugsschicht im Bereich von 0,01 bisS.O^m liegt und wobei die Oberzugsschicht 

so auf der ROckseite des Substrats aufgebracht ist. 

2. Vorsensibilisierte Platte nach Anspruch 1 , worin die organische polymere Verbindung eine Glasubergangstempe- 
ratur von nk;ht weniger als 30*'C besitzt. 

ss 3. Vorsensibilisierte Platte nach Anspruch 1, worin die organische polymere Verbindung unldslich in Wasser und 
einem alkalischen Entwickler mit einem pH-Wert von nicht weniger als 8,5 ist. 

4. Vorsensibilisierte Platte nach Anspruch 1 , worin die organische polymere Veri3indung mindestens ein Bestandtell 
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ist. ausgewahit aus der Gruppe, bestehend aus gesattigten copolymerisierten Polyestertiarzen, Phenoxyharzen, 
Polyvinylacetalharzen und Vinylidenchlorid-Copolymerharzen mit Glasubergangstemperaturen von nicht weniger 
als 20*C. 

s 5. Vorsensibilisierte Platte nach Anspruch 1 , worin die Uberzugsschicht weiterhin einen Weichmacher, ein oberfla- 
chenaktives Mittel und/oder andere Additive umfa3t. um der Uberzugsschicht Flexibilitat zu verleihen und um die 
Gteiteigenschaften der Uberzugsschicht zu steuern. 

6. Vorsensibilisierte Platte nach Anspruch 1 , worin die Oberzugsschicht weiterhin einen Farbstoff oder ein Pigment, 
10 einen Silanhaftvermittler, ein Diazoharz, umfassend ein Diazoniumsalz, eine Organophosphonsaure, eine Orga- 
nophosphorsaure, ein kationisches Polynner, ein Wachs, eine hdhere Fettsaure, ein Amid einer hdheren Fettsaure, 
etna Siliciumverbindung. umfassend Dimethylsibxan, ein modifiziertes Dimethylsiloxan und/oder Polyethylenpul- 
ver umfaBt. 

IS 7. Vorsensibilisierte Platte nach Anspruch 1 , worin die Mattierungsschicht in einer Menge im Bereich von 20 bis 1 50 
mg/m^ aufgebracht ist. 

8. Vorsensibilisierte Platte nach Anspruch 1 , worin die Dicke der Mattierungsschicht im Bereich von 2 bis 6 ^m liegt. 

20 9. Vorsensibilisierte Platte nach Anspruch 1 , weiterhin umfassend eine organische Grundschicht, die zwischen dem 
Substrat und der lichtempfindlichen Schksht angeordnet ist. 



Revendicatlons 

25 

1. Plaque pr^sensibilis6e pour la fabrication d'une plaque d'impression lithograph ique comprenant un substrat; une 
couche photosensible et une couche de mat dont les saillies ont un diam^tre moyen qui n'est pas sup^rieur k 1 00 
^m, une hauteur moyenne qui n'est pas supSrieure ^ 10 ^m et dont la quantity dSpos^e est comprise entre 5 et 
200 mg/m^, la couche photosensible et la couche de mat Manl appliqu6es sur la surface de dessus du substrat; 

30 et une couche de revetement d'un compost polym^re organique ayant un point de transition vitreuse qui n'est pas 
infdrieur k 20**C et une dpaisseur comprise entre 0.01 et 6.0 \m\, la couche de revdtement 6tant appliqude sur la 
surface arridre du substrat. 

2. Plaque pr^sensibiiis^e selon la revendication 1 . dans laquelle le compost polymdre organique a un point de tran- 

35 sitton vitreuse qui n'est pas inf6rieur k 30**C. 

3. Plaque pr6sensibilis6e selon la revendication 1 , dans laquelle le compost polymdre organique est Insoluble dans 
I'eau et dans un rdvdiateur alcalin ayant un pH qui n'est pas infdrieur k 8,5. 

40 4. Plaque pr6sensibilis6e selon la revendication 1 , dans laquelle le compos6 polym6re organique est au moins un 
6l6ment choisi pamii des r^sines de polyester copolym6ris6es satur^es, des r6sines ph^noxy, des r^sines de poly 
(ac6tal vinylique) et des r^sines de copolymdres de chbrure de vinylkldne ayant des points de transition vitreuse 
qui ne sont pas inf^rieurs k 20"C. 

45 5. Plaque pr6sensibilis6e selon la revendication 1 , dans laquelle la couche de revStement comprend en outre un 
plastifiant, un tensioactif et/ou d'autres additifs pour communiquer une flexibility k la couche de revetement et pour 
r^gler ies caractdristiques de glissement de la couche de revdtement. 

6. Plaque pr^sensibilisde selon la revendication 1 , dans laquelle la couche de revdtement comprend en outre un 
so colorant ou un pigment, un agent de couplage de silane, une r6sine diazo comprenant un sel de diazonium, un 
acide organophosphonique, un acide organophosphorlque, un polymdre cationique, une cire. un acide gras su- 
pdrieur, un amide d'acide gras superieur, un compose du silicium comprenant du dimdthylsiloxane, du dimethyl- 
siloxane modifid et/ou de la poudre de polydthyldne. 

S5 7. Plaque prdsenstbilisde selon la revendication 1 , dans laquelle la couche ddposde de la couche de mat est comprise 
entre 20 et 150 mg/m^. 

8. Plaque prdsensibitisde selon la revendbation 1 , dans iaquelle Tdpaisseur de la couche de mat est comprise entre 
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2 et 8 ^m. 

Plaque prSsensibilis^e seton la revendication 1 , dans laquelle elle comprend en outre une couche de dessous 
organique antra le substrat at la coucha photosensible. 



37 



